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ABSTRACT 

We have derived detailed R band luminosity profiles and structural parameters for a total of 
430 brightest cluster galaxies (BCGs), down to a limiting surface brightness of 24.5 magarcsec~ 2 . 
Light profiles were initially fitted with a Sersic's R}l n model, but we found that 205 (~ 48%) 
BCGs require a double component model to accurately match their light profiles. The best fit 
for these 205 galaxies is an inner Sersic model, with indices n ~ 1 — 7, plus an outer exponential 
component. 

Thus, we establish the existence of two categories of the BCGs luminosity profiles: single and 
double component profiles. We found that double profile BCGs are brighter (~ 0.2 mag) than 
single profile BCG. In fact, the Kolmogorov-Smirnov test applied to these subsamples indicates 
that they have different total magnitude distributions, with mean values Mr — —23.8 ±0.6 mag 
for single profile BCGs and Mr = —24.0 ±0.5 mag for double profile BCGs. We find that partial 
luminosities for both subsamples are indistinguishable up to r = 15 kpc, while for r > 20 kpc 
the luminosities we obtain are on average 0.2 mag brighter for double profile BCGs. This result 
indicates that extra-light for double profile BCGs does not come from the inner region but from 
the outer regions of these galaxies. 

The best fit slope of the Kormendy relation for the whole sample is a — 3.13 ± 0.04. However, 
when fitted separately, single and double profile BCGs show different slopes: a sing i e — 3.29 ±0.06 
and adoubie — 2.79 ± 0.08. Also, the logarithmic slope of the metric luminosity a is higher in 
double profile BCGs (adoubie = 0.65 ± 0.12) than in single profile BCGs {a S i ng ie — 0.59 ± 0.14). 
The mean isophote outer ellipticity (calculated at ^ ~ 24 mag arcsec~ 2 ) is higher in double 
profile BCGs (edoubie = 0.30 ±0.10) than in single profile BCGs (e S i ng i e = 0.26 ±0.11). Similarly, 
the mean absolute value of inner minus outer ellipticity is also higher in double profile BCGs 

On the other hand, we did not find differences between these two BCGs categories when we 
compared global cluster properties such as the BCG-projected position relative to the cluster 
X-ray center emission, X-ray luminosity, or BCG orientation with respect to the cluster position 
angle. 

Subject headings: galaxies: clusters: general — galaxies: elliptical and lenticular 

1. Introduction verse today. BCGs are so massive (M sta r > 

10 11 M Q ) that their formation and evolution is 
Brightest cluster galaxies (BCGs) are the most closdy tied to the large scale structure of the uni _ 

massive and most luminous galaxies in the uni- verge ( Conroy et aL 2 Q07). Semi-analytical mod- 
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els show how BCGs are formed through complex 
hierarchical merging of many small galaxies and 
originate within the densest dark matter halos of 
primordial density fluctuations. BCGs reside only 
in overdense regions of the Universe such as galaxy 
clusters and groups where merging occurs at a high 
rate over cosmic time (de Lucia & Blaizot 2007). 
It is precisely the accretion of numerous stellar 
systems that give the BCGs their apparently ho- 
mogenous properties. For instance, their total lu- 
minosities are relatively constant and can be used 
as standard candles (Lauer & Postman 1992). 

For several decades the luminosity profiles of 
elliptical galaxies were modeled with the empir- 
ical i? 1 / 4 de Vaucouleurs law (de Vaucouleurs 
1948). However Lugger (1984) and Schombert 
(1986) showed that most elliptical galaxies have a 
flux excess at large radii with respect to the i? 1 / 4 
model. Schombert (1987) modelled the BCG light 
profiles with a power law rather than the de Vau- 
couleurs law underscoring the different nature of 
BCGs and standard elliptical galaxies. 

A model used virtually by every author in re- 
cent years to fit the light profiles of a wide range 
of stellar systems is the generalization of the de 
Vaucouleurs law introduced by Sersic (1963, 1968). 
The Sersic model in the form R}l n is a mixture of 
bulge and disk components using only three free 
parameters (/x e , r e , and n s ) instead of four (/i e , r e , 
/io, and j*o) (see Section 3 and the comprehensive 
review of Graham and Driver 2005). 

More recently, several papers have suggested 
that a simple Sersic R 1 / 71 law does not prop- 
erly model the luminosity profile of some ellipti- 
cal (usually cD) galaxies. Gonzalez et al. (2003, 
2005) found that the best fit to the light profiles 
of 30 BCGs was a double i? 1 / 4 de Vaucouleurs 
profile. Seigar et al. (2007) studied the light pro- 
files of five cD galaxies and showed that a Sersic 
plus an exponential function are necessary to ac- 
curately reproduce an inner and an outer compo- 
nent present in their surface brightness profiles. 
Donzelli et al. (2007) estimated that roughly half 
of 82 elliptical galaxies belonging to the 3CR radio 
catalog also require a Sersic + exponential model 
to properly fit their light profiles. Using numerical 
simulations Hopkins et al. (2009) propose that dis- 
sipational mergers are at the origin of the double 
components light profiles in the core of elliptical 
galaxies. According to their models a violent re- 



laxation of stars whose parent galaxies participate 
in the merger is responsible for the creation of an 
outer component while a central starburst gives 
rise to the inner component. 

We use a homogeneous and uniquely large sam- 
ple of ground-based imaging of Abell clusters to 
carefully examine the luminosity profiles of 430 
BCGs and determine the best fitting function and 
structural parameters. This is key to properly con- 
strain dynamical models and the merging history 
of these galaxies. 

The paper is organized as follows. In Section 2, 
we present the observations and reductions, while 
in Section 3 we describe data processing. Light 
profile fitting procedure and structural parameters 
are discussed in Section 4, while in Section 5 we 
discuss the results and in Section 6 we summarize 
the conclusions. 

2. Observations 

BCG images used in this work were provided by 
M. Postman (STScI) who kindly gave us access to 
the raw data. They were obtained under photo- 
metric conditions using the KPNO 2.1 m and 4 m 
telescopes, and the CTIO 1.5 m telescope between 
1989 November and 1995 April over a total of 13 
observing runs (see Table 1). Five of these runs 
are described in more detail in Postman & Lauer 
(1995). Briefly, all the images were acquired in the 
Kron-Cousins R c band and have typically expo- 
sure times of 200-600 s. During these runs seeing 
conditions were very good to fair, namely, FWHM 
= l"-2", and nights were photometric. 
In order to flat field the images a series of dome 
flats were obtained each night. This allowed for 
flatficlding with a typical accuracy better than 
0.5% of the sky level. Photometric calibration 
was obtained by observing 10-15 Landolt (1983) 
standard stars per night. This also enabled us to 
calculate extinction coefficients and to check the 
zero point on each night of the observing runs. 
The overall photometric accuracy was better than 
0.02 mag, much smaller than the typical errors 
of the BCG photometric parameters, which are 
more sensitive to background subtraction, and fit- 
ting models. 

One of the key points of this homogeneous sam- 
ple is that approximately 50 BCGs were observed 
in common between the different runs. Many of 
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these BCGs were actually observed in five or more 
runs. This not only allowed us to verify and com- 
pare reductions for all observing runs, but also to 
improve the accuracy of the luminosity profiles as 
discussed in the next section. The rms scatter for 
the integrated magnitudes of the galaxies is 0.03 
mag, while for the luminosity profiles at /ir = 22.5 
mag arcsec~ 2 is 0.11 mag arcsec~ 2 . 

3. Data Processing and Sky Level 

All images were processed following the stan- 
dard recipes: bias and flat field corrections using 
IRAF routines. After this process we carefully in- 
spect the images in order to determine the best 
method to subtract the sky background. Gaug- 
ing the sky is a crucial step since sky subtrac- 
tion has a significant influence on the faint end of 
the luminosity profiles and therefore on the struc- 
tural parameters we derive. In most cases a two- 
dimensional first-degree polynomial was sufficient 
to give an accurate fit to the sky, and we used 
the residuals distribution to estimate the uncer- 
tainty of the sky level <J s ky The importance of 
sky cleaning is summarized in detail in Coenda et 
al. (2005). 

Similar tests were made to measure the ef- 
fect of seeing on the luminosity profiles. The 
effects of seeing dictate that the minimum ra- 
dius for a suitable fit to the luminosity profile 
is r = 1.5xFWHM, this is particularly true for 
large galaxies, i.e., apparent radius greater than 
- 12xFWHM (Coenda et al. 2005). We show in 
detail in the next section that BCG galaxies were 
relatively bright and extended and in most cases 
the apparent radius of the galaxy was greater than 
20". 

4. Luminosity Profiles and Profile Fitting 

We use the ellipse routine (Jedrzejeswki, 
1987) within Space Telescope Science Analysis 
System (STSDAS) to extract the luminosity pro- 
files of the BCGs. We apply this routine to the 
processed, sky subtracted images. In many cases 
galaxy overlapping is an issue due to the crowded 
fields around BCGs. To solve this, we apply the 
technique described in Coenda et al. (2005) which 
consists in masking the overlapping regions before 
profile extraction. Then we obtain the luminos- 
ity profile and structural parameters (center co- 



ordinates, ellipticity, and position angle of the 
isophotes), and construct a model BCG galaxy 
that is subtracted from the original image. The 
residual image is then used to extract the luminos- 
ity profile of the overlapping galaxies. The process 
is repeated several times until the profile of the 
target galaxy converges. 

Isophote fitting was performed down to a 
count level of 2a s k y ; i.e., the fitting procedure 
was stopped when the isophote level was around 
twice the background dispersion (pixel-to-pixel 
variance), which in our case corresponds to sur- 
face magnitudes between fiR ~ 23.5 - 24.5 mag 
arcsec~ 2 , depending on the observational run 
when the cluster was observed. 

For each cluster, we usually obtain the lumi- 
nosity profiles for the three brightest galaxies in 
the field. This preliminary selection is made by 
eye. In those cases where the selection is not ob- 
vious, we also obtain additional luminosity pro- 
files, i.e., for the five brightest galaxies. The final 
BCG selection is made through the galaxy met- 
ric luminosity, that is the luminosity enclosed in 
a radius of 14.5 kpc, we also included galaxy red- 
shift to ensure cluster membership. Redshift data 
were obtained from the NASA/IPAC Extragalac- 
tic Database (NED). 

As discussed in the introduction, there are a 
wide variety of functions to perform luminosity 
profile fitting. We adopted the Sersic profile R 13 , 
where the concentration parameter /3 = 1/n is the 
inverse of the Sersic index (Sersic 1968): 

I(r)=I e exp{-b n [(^y -l]}. (1) 

In this equation I e is the intensity at r — r e the 
radius that encloses half of the total luminosity 
(also known as the effective radius or half-light 
radius) . In this context b n can be calculated using 
b n ~ 2n - 0.33 (Caon et al. 1993). 

We use the nfitId routine within STSDAS to 
find the coefficients that best fit the light profiles 
of each galaxy. This task uses a x 2 minimiza- 
tion scheme to fit the best non linear functions 
to the light profiles tables we obtained with el- 
lipse (Schombcrt & Bothun 1987). The fitting 
procedure is carried out only in the portion of the 
galaxy surface brightness profile where the signal- 
to-noise ratio was greater than 3 (S/N > 3). We 
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did this in order to avoid the regions at the faint 
end of the luminosity profiles, in which errors are 
large. Moreover, we have also excluded the in- 
ner 3" -4" of the luminosity profiles to avoid the 
blurring effects of seeing (see the test described in 
Coenda et al. 2005). 

Errors on the structural parameters were calcu- 
lated following the method described by Coenda 
et al. (2005). Briefly, this technique consists of 
creating test images with model galaxies that have 
known luminosity profile parameters. Then we ar- 
tificially add and subtract to those images a con- 
stant value corresponding to a s k y - Finally we ex- 
tract and refit the new luminosity profile as ex- 
plained above. These newly obtained parameters 
give us the respective upper and lower limits. 

To a first approximation a single Sersic model 
provides a good fit to the light profile of our sample 
of BCGs, as shown by Graham et al. (1996). How- 
ever, for almost half of the sample we noticed that 
a single Sersic function fails to properly reproduce 
the BCGs surface brightness in the range ~ 22.0 
mag arcsec~ 2 . Note that this case is very simi- 
lar to that presented in La Barbera et al. (2008, 
their Figure 18). It is evident that the Sersic func- 
tion do not properly fit the luminosity profiles of 
these elliptical galaxies in the inner 4", where the 
residuals are almost ~ 0.3 mag arcsec~ 2 . 

It is not necessary to have very deep luminos- 
ity profiles, as in the case of Seigar et al. (2007), 
to realize that for certain galaxies, even in regions 
of bright surface luminosity, a single Sersic model 
cannot account for the concave shape of the lumi- 
nosity profile. 

For these galaxies their light profiles were best 
fitted adding to the Sersic model of Equation (1) 
an outer exponential function (Freeman, 1970): 

I(r)=I exp( y - r - o ). (2) 

In this equation Iq is the central intensity and r$ 
is the length scale. The inclusion of this equation 
in the fitting function docs not necessarily means 
that the galaxy has a disk component in the usual 
sense of rotation-supported stellar system. 

We have chosen the exponential function since 
it is the simplest function to account for the 
"extra-light" observed in the above mentioned 
galaxies. It is worth to mention that we also tried 



with a second Sersic function since it has three de- 
grees of freedom instead two. However, in terms 
of the x 2 coefficient it is not better than the Sersic 
plus exponential fit. Figure 1 shows a good exam- 
pic: the case of BCG A0690 where clearly a single 
Sersic function cannot account for the concavity 
of the luminosity profile. Even when the fitting 
becomes adequate at the faint end of the profile, 
the model cannot reproduce the surface magni- 
tude in the interval between 7 and 15 kpc, which 
corresponds to a surface magnitude in the range 
of 21-22 mag arcsec~ 2 . Error bars in this region 
have approximately the size of the squares. On 
the other hand, Figure 2 shows a much better fit 
due to the inclusion of the exponential component 
(dashed line) in the fitting model. We show that 
the 21-22 mag arcsec~ 2 region is now in perfect 
agreement with the model and the fitting functions 
can also properly describe the faint end of the lu- 
minosity profile. In fact, the reduced \ 2 coefficient 
we obtain with a Sersic + Exponential model is 
about one order of magnitude smaller than those 
obtained with the single Sersic fit. As a general 
rule, for most of those cases that are initially fit- 
ted with the single Sersic function and in which 
n > 8 and r e > 300 kpc, it is necessary to include 
the exponential component to obtain a proper fit. 

Intensity parameters are then converted into 
surface brightness, expressed in mag arcsec" 2 by 
the equation m = —2.5log(I), while units of r e , 
and r are converted to kpc. Errors for r e and r 
are smaller than 15% while for fi e , and [io errors 
are below 0.20 mag arcsec~ 2 . Total luminosities 
of both Sersic and the exponential components are 
finally computed using the derived photometric 
parameters and integrating separately both com- 
ponents of Equations (1) and (2) as follows: 

POO 

L= I(r)2irrdr, (3) 
Jo 

which yields 

L Serslc = iy e n^0>T(2/f3) (4) 

for the Sersic component and 

L exp = 2iTl {) rl (5) 

for the exponential component. T(2//3) is the 
gamma function. Total apparent magnitudes 
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are then converted into absolute magnitudes. 
Throughout this paper we assume a Hubble con- 
stant Hq = 70 km s _1 Mpc^ 1 together with Qm 
= 0.27 and A = 0.73. 

5. Results and Discussion 

Table 2 lists the photometric parameters ob- 
tained through the fitting procedure described in 
Section 3 for all BCGs of the sample. Columns 1- 
6 list the Abell BCG name, Sersic parameters /j, e , 
r e , n, exponential parameters /z an d r - Columns 
7-10 give absolute magnitude of the Sersic compo- 
nent, absolute magnitude of the exponential com- 
ponent, total absolute magnitude of the BCG and 
Sersic to exponential component light ratio. Col- 
umn 11 contains the logarithmic slope of the met- 
ric luminosity or a parameter which is defined as 
a = d(Log(L m j) / d(log(r m )) , where L m is the to- 
tal BCG luminosity within a circular aperture of 
radius r m centered on the BCG nucleus. Following 
Postman & Lauer (1995) we have calculated this 
parameter at r = 14.5 kpc. Columns 12-15 list the 
inner ellipticity (measured at 10"), outer ellipticity 
(measured at <~ 23 — 24 mag arcsec~ 2 ), and inner 
and outer position angles of the isophotes where 
the ellipticities are measured. Position angles are 
from north to east and the typical observed errors 
are ~ 5°, while typical errors for ellipticities are 
0.06. Finally, column 16 lists the metric absolute 
magnitude also calculated at r — 14.5 kpc. 

The data above show that 225 out of 430 BCGs, 
or 52% of the sample, have a single Sersic luminos- 
ity profile, while the remaining 205 BCGs (48%) 
need a double component of Sersic + exponential 
to properly fit their luminosity profiles. We note 
that we find 27 galaxies (~ 6% of the whole sam- 
ple) that have n < 1.5 for the inner Sersic com- 
ponent, which is nearer to an exponential rather 
than a de Vaucoleurs profile (n ~ 4). Moreover, 
all but three, have double component luminosity 
profiles. This is particularly interesting since it 
has been suggested that BCGs usually have high 
Sersic indices (Graham et al. 1996). However, 
Seigar et al. (2007) observe an inner exponential 
behavior in 3 out of 5 galaxies of their sample, 
suggesting that this may be more common in cD 
galaxies than previously thought. A visual inspec- 
tion of these galaxies reveals that they have high 



ellipticities. We calculated an average outer ellip- 
ticity e = 0.32 ±0.09, which is slightly higher than 
the average found for double profile BCGs (see the 
next section). 

In general terms we have also noticed that the 
inner components of the double profile BCGs have 
effective radii r e ~ 1 — 10 kpc and Sersic indices 
n <~ 1 — 6, being the averages r e = 5 ± 4 kpc 
and n = 3.7 ± 1.5 respectively. This values are 
quite similar to those reported by Gonzalez et al. 
(2003) in their preliminary paper for a sample of 
31 BCGs. However, these authors use a different 
approach to fit the luminosity profiles. They use 
two Sersic functions instead our Sersic + exponen- 
tial approach. 

5.1. Single Profile BCGs versus Double 
Profile BCGs 

A question that arises after our analysis is to 
establish if single profile BCGs actually differ in 
morphology from double profile BCGs. The mod- 
els of the light profiles we apply do not imply con- 
jectures on galaxy morphologies. Are BCGs with 
single and double profile of a different nature? If 
so, is this difference environmental or intrinsic? 

In order to answer these questions we carried 
out a series of tests in which we explored BCGs 
properties together with the global cluster prop- 
erties. One of them is the Kormcndy relation 
(KR; Kormendy 1977) which is presented in Fig- 
ure 3. This is an empirical scaling relation between 
surface brightness \i e and effective radius r e and 
it represents the projection of the Fundamental 
Plane (Djorgovski & Davies 1987). For the case 
of single profile BCGs both fi e and r e are directly 
obtained from the fitting profile. However, in the 
case of double profile BCGs, we calculate these 
parameters from the double profile, i.e., using the 
sum of the Sersic and exponential profiles. A lin- 
ear regression applied to the whole sample gives 

fi e = 18.72(±0.06) + 3.13(±0.05) log(r e /kpc) 

The slope of the KR obtained for all BCGs is 
o-bcg — 3.13 ± 0.05 which is similar to the value 
obtained by Oegerle & Hoesel (1991) for a sample 
of 43 BCGs (i.e., a BC G = 3.12 ± 0.14). 

However, Bildfcll et al. (2008) obtain for a sam- 
ple of BCGs selected from 48 X-ray luminous clus- 



5 



ters {cibcg — 3.44 ±0.13), which is considerably 
steeper than our value and than the value of "nor- 
mal" ellipticals a e ih P = 3.02 ± 0.14 (Oegerle & 
Hoesel, 1991). Nevertheless, when we apply the 
same analysis to single profile and double profile 
BCGs separately we obtain for single profile BCGs 

fi e = 18.65(±0.07) + 3.29(±0.06) log(r e /kpc) 

and for double profile BCGs 

[i e = 19.03(±0.10) + 2.79(±0.08) log(r e /kpc). 

Different slopes suggest that the formation 
timescale of the single profile BCGs could dif- 
fer from their double profile counterpart (von der 
Linden et al. 2007). 

It is interesting to note that these values are cal- 
culated integrating the galaxy luminosity profiles 
up to infinity. If we consider a finite radius in- 
stead, total luminosities will change and therefore 
both r e and \i e will also change. We then have also 
calculated the KR for both subsamples consider- 
ing different galaxy radii (r = 100,200,300 kpc). 
We observed that the slope of the KR flattens for 
smaller radii and tends to a similar value for both 
subsamples (a ~ 2.6 at r = 100 kpc). This ef- 
fect could easily explain the differences found in 
the size-luminosity relation between von der Lin- 
den ct al. (2007) and Laucr et al. (2007) and 
Bernardi et al. (2007). von der Linden (2007) de- 
fines the r e by integrating luminosity profiles up 
to the n = 23 mag arcsec~ 2 isophote, while Lauer 
ct al. (2007) and Bernardi et al. (2007) integrate 
the luminosity profiles up to infinity. 

We also find that single profile BCGs show 
a median total absolute magnitude Mt, single = 
-23.8 ± 0.7, while double profile BCGs have 
M T ,double = -24.0 ± 0.5. The Kolmogorov- 
Smirnov (K-S) test applied to these data indi- 
cates that the Mr distributions for single profile 
and double profile BCGs are statistically differ- 
ent at 99.4% confidence level. Figure 4 shows the 
total absolute magnitude distributions for single 
and double profile BCGs. 

To verify our findings and to rule out a possible 
dependence on our fitting models, we calculated 
the total luminosity within different diaphragms 
with radius ranging from 5 to 70 kpc. We find 
that integrated luminosities for both subsamples 
are indistinguishable up to r = 15 kpc. This can 



be seen in Figure 5 where we plot the absolute in- 
tegrated magnitude versus the radius of the circu- 
lar diaphragm expressed in kpc. The vertical line 
indicates r = 14.5 kpc where metric luminosity 
and alpha parameter are calculated. Average in- 
tegrated luminosities beyond 20 kpc are ~ 0.2 mag 
brighter for double profile BCGs. We have applied 
the K-S test to both subsamples and results indi- 
cate that they do not statistically differ for r = 5, 
10, and 14.5 kpc, while for larger radii the inte- 
grated luminosity distribution are truly different 
at the 99 % confidence level. We highlight that 
r = 20 kpc is close to value for which the Sersic 
component equals the exponential component (see 
the case for A0690 in Figure 2). From the data 
tabulated in Table 2, it is straightforward to com- 
pute the radius where Isersic = lexp for each of 
the double profile BCGs. Averaging these values 
we find < r >= 13 ± 5 kpc at < fi >= 22.5 ± 0.7 
mag arcsec~ 2 . In other words, this result corrob- 
orates that the extra-light observed in double pro- 
file BCGs originates in the intermediate regions 
of the galaxies and not in the inner regions. The 
same conclusion can also be derived from Figure 
6 where we plotted the total sum of the luminos- 
ity profiles corresponding to the single and double 
profile BCGs. Prior to the sum, individual pro- 
files are normalized to their effective radii. Note 
that the extra-light of the double profile BCGs be- 
comes apparent in the region 1 < r/r e <5, which 
roughly correspond to ~ 15 — 75 kpc. 

5.2. Ellipticities and Isophote Twisting 

We have also explored other photometric pa- 
rameters which are not directly related to the 
surface brightness profile fitting functions. Fig- 
ure 7 shows the ellipticity distributions for sin- 
gle and double profile BCGs, and Figure 8 shows 
the absolute value of the inner minus outer el- 
lipticity distributions for the same subsamples. 
Outer ellipticities are measured at [i ~ 23-24 mag 
arcsec~ 2 which is approximately half a magnitude 
brighter than our limit surface magnitudes. Simi- 
larly, the inner ellipticity is measured at r ~ 4—5", 
which corresponds to 3-4 times the average see- 
ing. In Figure 7 we show that double profile 
BCGs have higher ellipticities that single pro- 
file BCGs. We obtain an average ellipticity < 
double >= 0.30±0.10 for double profile BCGs and 
< e sing i e >= 0.26±0.11 for single profile BCGs. A 
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K-S test applied to these data indicates that the el- 
lipticity distributions for single and double profile 
BCGs are statistically different at a 98.3% confi- 
dence level. Similar results are obtained for the 
inner minus outer ellipticity of these subsamples. 
We obtain an average < Aedoubie >— 0.15 ± 0.10 
for the double profile BCGs, while for single pro- 
file BCGs we have < Ae smgle >= 0.10 ± 0.09. 
Again, the K-S test indicates different distribu- 
tions at 99.9% confidence level. The logarith- 
mic slope of the metric luminosity (calculated at 
r = 14.5 kpc) a is also higher in double profile 
BCGs (< otdoubie >= 0.65 ± 0.12) than in single 
profile BCGs (< a single >= 0.59 ±0.14). Figure 9 
presents the distributions of a for single and dou- 
ble profile BCGs respectively. A K-S test applied 
to these data establishes that the distributions are 
statistically different at a 99.9% confidence level. 

The presence of isophote twisting was also ex- 
plored. We calculated the outer minus inner posi- 
tion angle of the isophotes for those galaxies with 
cllipticities greater than 0.15 since position angle 
errors associated with rounder isophotes are large. 
We found similar values for both single and double 
profile BCGs (< Apa >= 8° ± 9°). 

5.3. Sersic + Exponential or Exponential 
+ Sersic? 

By combining a large set of hydrodynamical 
simulations spanning a broad range of luminosity 
profiles of various masses, Hopkins et al. (2009) 
show an alternative way to separate luminosity 
profiles into an inner starburst component and 
outer pre-starburst component for "cusp" ellipti- 
cals which are formed via gas-rich mergers. These 
authors show that dissipational mergers give rise 
to two-component luminosity profiles which can 
be accounted by an exponential function (inner 
component) plus a Sersic model (outer compo- 
nent). The exponential function accounts for the 
extra-light that was formed in a compact central 
starburst and makes the inner light profile of the 
galaxy deviate from a single Sersic in the galaxy 
core. The outer component was formed by vio- 
lent relaxation of the stars already present in the 
precursor galaxies. 

We fitted to our double component BCGs an 
exponential (inner) + Sersic (outer) model in the 
order proposed by Hopkins et al. (2009). As an 
example, we show the results of this fitting for the 



BCG A0690 in Figure 10. The agreement between 
model and measurements is excellent and the Hop- 
kins model properly accounts for the luminosity 
profile. We also compared the rms and \ 2 values 
with those obtained with our original Sersic + ex- 
ponential model and we find that both models are 
equally good. In other words, our approach and 
the Hopkins model are, from a mathematical point 
of view, equivalent. 

The results of fitting exponential + Sersic mod- 
els to our double profile galaxies are summarized 
in Table 3, which lists the same 10 parameters as 
in Table 2. In this case Sersic parameters /i e , r e 
and n correspond to the outer component, while 
the exponential no and r parameters correspond 
to the inner component. Obtained \ 2 values indi- 
cate that this fit proved to be equally good as the 
inner Sersic + outer exponential form. However, 
for some galaxies we inexorably obtained unrealis- 
tic (> 300 kpc) effective radius using the Hopkins 
model, this is not the case for the Sersic + expo- 
nential approach. Given that our results suggest 
that the extra-light comes from the intermediate 
regions (see also the next section), we believe that 
the Sersic + exponential profile fitting is the ap- 
propriate selection for the BCGs analized in the 
present work. 

5.4. Extra-light and D-cD Envelopes 

Around <~ 20% of giant elliptical galaxies have 
extensive, low-luminosity envelopes. These galax- 
ies are known as D type, and those with the largest 
envelopes are denominated cD galaxies (Mackie, 
1992). The envelopes, which are seen as deviations 
from the de Vaucouleurs profile, are quite faint, 
occur below 24 mag arcsec~ 2 in the V band, and 
they extend well beyond 100 kpc in projected size. 
Thus, only few giant ellipticals have confirmed en- 
velopes. 

We explore if the extra-light found at interme- 
diate radii is related to an eventual cD envelope. 
From the works of Kemp et al. (2007), Seigar et 
al. (2007), Mackie (1992), and Schombert (1986, 
1987, 1988), we have found 24 BCGs, cataloged as 
cD galaxies with confirmed envelopes, in common 
with our sample. These are: A85, A150, A151, 
A193, A262, A358, A539, A779, A1177, A1238, 
A1767, A1795, A1809, A1904, A1913, A2028, 
A2147, A2162, A2199, A2366, A2572, A2589, 
A2634,and A2670. Table 2 shows that 19 (79%) of 
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these 24 galaxies are double profile BCGs, while 5 
(21%) are single profile BCGs. Note that three 
galaxies (A151, A1767, and A2589) from those 
five single profile BCGs, have r e > 100 kpc, and 
n > 6. These parameters are very close (see Sec- 
tion 4) to the limit (r e > 300 kpc, n > 8) where it 
is necessary to include an additional exponential 
profile to obtain a reasonable fit. On the other 
hand, one must also note that a visual classifica- 
tion as cD, does not necessarily imply the presence 
of an envelope. Schombert (1986), and Seigar et 
al. (2007) cataloged A496, A505, A1691, A2029, 
A2052, A2107, A2197, and A2666, as cDs without 
envelopes. For all those galaxies, except A2197, 
our surface profile modeling is consistent with just 
one component. 

These results strongly suggest that the extra- 
light found in double component BCGs at interme- 
diate radii is related to the faint envelope. More- 
over, they indicate that this component is not 
only confined to the outskirt of the parent galaxy. 
Galaxy halos generally considered an outer com- 
ponent in galaxy structure appear to originate in 
the inner regions of BCGs. 

5.5. BCGs Morphologies and IR Emission 

Although a visual inspection of our BCGs sug- 
gests that they all are early-type galaxies, we 
probe the possibility that the differences we ob- 
serve in the profiles are due to actual differences 
in the morphology. The Galaxy Zoo project 



(http://zool.galaxyzoo.org/) provides the mor- 
phological types for a large sample of galaxies 
observed by the Sloan Digital Sky Survey (SDSS; 
Lintott et al. 2010). In this catalog 66 of the 
BCGs studied here have a morphological classifi- 
cation: 31 (47%) are single profile BCGs, while 
35 (53%) are double profile BCGs. The Lintott 
et al. (2010) catalog gives the probability that a 
particular galaxy is an early-type galaxy or late- 
type (spiral) galaxy. We find that both single and 
double profile BCGs have the same probability to 
be classified as elliptical galaxies in the Galaxy 
Zoo catalog. However, from the 31 single pro- 
file BCGs with morphological classification only 
5 (16%) belong to the 'unknown' category, while 
for the 35 double profile BCGs in the catalog this 
number rises up to 9 (26%). It is also interesting 
to note that a visual inspection of these nine dou- 
ble profile BCGs with unknown morphology are 



mostly interacting galaxies with two or three near 
companions, while the five single profile BCGs 
with unkown classification appear to us as normal 
ellipticals. 

We have scrutinized the infrared emission of a 
subsample of our BCGs using data from Quillen et 
al. (2008). They report on an imaging survey with 
the S 'pit z er SpaceT el e scope of 62 BCGs with op- 
tical line emission. We have 12 BCGs in common 
with Quillen et al. (2008), 6 having single compo- 
nent luminosity profiles and 6 having double com- 
ponent luminosity profiles. Analysis of the 24-8 
/im flux ratios shows that only one (17%) of single 
profile BCG (A2052) have infrared excess, while 
for double profile BCGs this number increases to 
4 (67%). Infrared excess is a star formation signa- 
ture. In fact, O'Dea et al. (2010) in their study of 
seven BCGs using HubbleSpaceTelescope(H ST) 
ultra-violet and Spitzer infrared data found that 
all these galaxies have extended UV continuum 
and L — a emission as well as an infrared excess. 
Based on their findings O'Dea et al. (2010) con- 
firm that the BCGs they study are actively form- 
ing stars. Moreover, they suggest that the IR ex- 
cess is indeed associated with star formation and 
they also confirm that the FUV continuum emis- 
sion extends over a region ~ 7-28 kpc. Although 
these results are only for a few BCGs in our sam- 
ple, they suggest that the "extra- light" observed in 
the double profile BCGs indicates active star for- 
mation in the intermediate regions of these galax- 
ies. 

5.6. Global Cluster Properties 

In this section we compare BCGs properties to 
those of the host cluster such as cluster X-ray lu- 
minosity, the projected distance of the BCG with 
respect to the center of the X-ray emission and 
the BCG position angle with respect to that of the 
cluster. We have used data taken from Ledlow et 
al. (2003) to determine the offset in kpc between 
the X-ray peak and the optical position of the 
BCG. X-ray cluster luminosities were taken from 
Sadat et al. (2004) data, while the position angle 
of the clusters are obtained from Plionis (1994), 
Rhee & Katgert (1987), and Binggeli (1982). In 
this case we have only selected those clusters with 
ellipticities > 0.15, since for smaller ellipticities 
position angles have large errors. 
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Single and double profile BCGs have similar ori- 
entations relative to the whole cluster and X-ray 
luminosity distributions. We did not observe any 
difference between the single profile and double 
profile BCG samples with respect to the cluster 
position angle and X-ray cluster luminosity. How- 
ever, Bildfell ct al. (2008) report that brighter 
BCGs are located closer to the X-ray peak emis- 
sion. In our case, considering that on average dou- 
ble profile BCGs are brighter than single profile 
BCGs we should observe larger offsets in single 
profile BCGs. Nevertheless, we find no significant 
differences between single profile and double pro- 
file BCGs offsets with respect to the X-ray center 
emission of the cluster. Moreover, we do not find 
any correlation between the total absolute mag- 
nitude and X-ray offset. Figure 11 shows that 
there is no obvious trend between the total ab- 
solute magnitude of both single profile and double 
profile BCGs. 

6. Conclusions 

We have established the existence of two sub- 
populations of BCGs based on their luminosity 
profiles. We analyze a uniquely large sample of 
430 BCGs and find that 48% of these galaxies 
have a light profile that deviates from the stan- 
dard single Sersic model. The luminosity profiles 
of these galaxies are in fact better described by 
a double component model consisting of an in- 
ner Sersic profile and an outer exponential com- 
ponent. The necessity of an outer exponential 
component conveys the presence of extra-light at 
intermediate radii corresponding to surface mag- 
nitudes ~ 22magarcsec~ 2 . We have found strong 
evidence from a subsample of 24 BCGs that extra- 
light is closely related to the presence of a faint 
envelope. Similarly, from other subsample of 12 
BGCs we also found evidence that links extra-light 
and star formation. 

This work highlights the need to cover a large 
spatial scale when deriving the structural param- 
eters of large galaxies. Accurate parameters can 
only be obtained when the entire galaxy is consid- 
ered and this often requires the creation of com- 
posite light profiles using data from different tele- 
scopes as clearly illustrated by Kormendy et al. 
(2009). HST detectors provide a superb spatial 
resolution that has been fundamental for the study 



of the deviation from the Sersic law of the light 
profile in the inner regions of galaxies i.e. cusps 
and evacuated cores (Ferrarese et al. 2006). How- 
ever, HST detectors do not provide the field of 
view necessary to truthfully derive the structural 
parameters of galaxies with a light profile that de- 
viates from a single Sersic law at large radii. 
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(Cordoba: Obs. Astronom.) 




Fig. 1— BCG A0690 luminosity profile with the 
single Sersic fitting. Upper scale is in arcsec. 




Fig. 2. — Inner Sersic (short dashed line) + outer 
exponential (long dashed line) fitting model for 
A0690 luminosity profile. 
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Fig. 3. — Kormedy relation for sample galaxies. 
Black dots represent single profile BCGs, while red 
dots represent double profile BCGs. Best fits for 
both subsamples are also shown. 



Fig. 5. — Integrated absolute magnitudes vs. di- 
aphragm radius in kpc. The vertical line indicates 
where alpha parameter and metric magnitudes are 
calculated. 
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Fig. 4. — Total magnitude distributions for single 
(black line) and double profile (red line) BCGs. 
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Fig. 6. — Luminosity profiles obtained using the 
stacking technique for all single and double profile 
BCGs. Prior to the stacking the individual profiles 
were normalized at the effective radius. 
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Fig. 7. — Outer ellipticity distributions for single 
(black line) and double profile (red line) BCGs. 



Fig. 9. — a parameter distributions for single 
(black line) and double profile (red line) BCGs. 
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Fig. 8. — Outer minus inner ellipticity distribu- 
tions for single (black line) and double profile (red 
line) BCGs. 



Fig. 10.— Exp + Sersic model fit for A0690 lu- 
minosity profile. Outer Sersic (short dashed line) 
and inner exponential (long dashed lined) can be 
observed. 
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Fig. 11. — BCGs total absolute magnitude vs. 
X-ray offset for the whole BCG sample. 
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Table 1 
BCGs Imaging Runs 



Run 


Date 


Observatory 


Pixel Scale (") 


FOV (') 


1 


1989 Oct 


CTIO 


0.273 


3.6 


2 


1989 Nov 


KPNO 4m 


0.299 


4.0 


3 


1990 Nov 


CTIO 


0.273 


3.6 


4 


1991 Mar 


KPNO 2.1m 


0.304 


5.2 


5 


1991 Apr 


CTIO 


0.434 


7.4 


6 


1993 Sop 


KPNO 2.1m 


0.304 


5.2 


7 


1993 Nov 


CTIO 


0.434 


7.4 


8 


1994 May 


KPNO 2.1m 


0.304 


5.2 


9 


1994 May 


CTIO 


0.434 


7.4 


10 


1994 Oct 


KPNO 2.1m 


0.304 


5.2 


11 


1994 Dec 


CTIO 


0.434 


7.4 


12 


1995 Apr 


CTIO 


0.434 


7.4 


13 


1995 Apr 


KPNO 2.1m 


0.304 


5.2 
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Table 2 

BCGs Photometrical Parameters 



Nelihc 


Me 






Mo 


r 


V / 




(3*1 


(4) 


(5) 


(6) 


A0014 


26.65 


387.58 


5.08 





— 


A0027 


24.41 


32.51 


7.58 





— 


A0071 


20.73 


5.18 


5.49 


— 





A0074 


23.24 


23.04 


6.45 


— 


— 


A0075 


21.86 


10.58 


4.74 





— 


A0076 


24.08 


34.80 


7.58 





— 


A0077 


26.39 


190.00 


6.94 


— 





A0080 


21.59 


5.92 


2.24 








A0085 


21.43 


12.43 


0.86 


21.63 


26.00 


A0086 


22.55 


14.89 


6.17 








A0102 


23.73 


32.22 


7.41 


— 





A0114 


22.73 


20.87 


5.85 








A0116 


21.44 


9.44 


4.52 


— 


— 


A0117 


24.06 


47.47 


6.06 








A0119 


26.71 


247.61 


7.87 


— 


— 


A0126 


20.74 


3.10 


3.61 





— 


A0133 


21.10 


7.64 


1.11 


21.46 


23.80 


A0134 


21.19 


5.86 


4.72 


— 


— 


A0147 


21.75 


10.17 


6.06 


— 


— 


A0150 


20.93 


6.34 


1.91 


22.01 


26.20 


A0151 


25.86 


146.25 


8.06 








A0152 


18.92 


1.38 


5.65 


20.93 


11.80 


A0154 


21.82 


11.13 


5.21 


22.33 


28.00 


A0158 


19.06 


1.66 


4.15 


20.97 


10.20 


A0160 


20.38 


3.04 


1.04 


21.05 


12.50 


A0161 


20.53 


3.65 


4.74 


22.33 


23.50 


A0168 


24.51 


48.01 


7.41 


— 


— 


A0171 


22.75 


17.23 


6.49 








A0174 


20.44 


3.71 


0.98 


21.56 


13.02 


A0179 


21.14 


5.27 


3.73 


21.92 


16.30 


A0189 


21.13 


7.32 


3.06 








A0193 


18.60 


1.78 


4.13 


21.52 


22.00 


A0194 


18.59 


1.30 


1.53 


19.95 


7.70 


A0195 


21.62 


8.16 


6.58 








A0208 


21.66 


7.95 


5.32 


22.36 


26.80 


A0225 


25.24 


84.64 


7.09 








A0240 


24.61 


55.91 


5.38 






A0245 


21.95 


8.70 


3.28 






A0246 


23.73 


24.12 


6.33 






A0257 


19.86 


2.99 


4.26 


21.13 


11.90 


A0260 


20.95 


6.17 


4.50 


21.85 


20.90 


A0261 


20.19 


4.08 


2.60 


21.69 


15.30 


A0262 


20.33 


3.18 


1.75 


21.16 


16.60 


A0267 


25.90 


105.21 


6.29 






A0268 


20.23 


2.85 


3.70 


22.80 


14.30 


A0279 


22.81 


18.86 


5.29 


22.56 


30.60 


A0292 


23.37 


45.49 


3.11 






A0295 


21.47 


4.64 


2.99 


21.44 


17.30 


A0311 


22.79 


15.71 


5.43 


22.36 


38.00 


A0326 


21.06 


5.91 


3.14 






A0347 


20.95 


3.99 


3.66 






A0357 


21.61 


7.00 


2.51 






A0358 


23.57 


32.81 


5.13 






A0376 


25.76 


94.82 


8.00 






A0396 


20.47 


2.35 


1.66 






A0397 


20.31 


3.82 


3.44 


21.78 


19.20 


A0399 


21.82 


10.41 


1.22 


21.83 


33.30 


A0401 


28.27 


968.92 


7.46 









M e:cp 


M T 


S/e 


a 




e, 




pa in 




^metric 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


-26.65 


0.00 


-26 


.65 




1 


.10 


0. 


.35 





.56 


56.5 


52.0 


-22.87 


-23.67 


0.00 


-23 


.67 







.59 





.24 





28 


-54.0 


-61.2 


-22.18 


-23.28 


0.00 


-23 


.28 







,49 


0. 


.06 


0. 


.05 


51.1 


31.1 


-22.45 


-24.05 


0.00 


-24 


.05 







.54 





28 





30 


42.2 


39.6 


-22.93 


-23.55 


0.00 


-23 


.55 







,55 


0. 


.09 


0. 


.23 


85.0 


60.4 


-22.74 


-24.09 


0.00 


-24 


.09 







,57 


0. 


.05 


0. 


.17 


-66.4 


-118.7 


-22.80 


-25.65 


0.00 


-25 


.65 







.91 


0. 


.13 





51 


-62.5 


-64.0 


-23.04 


-22.29 


0.00 


-22 


.29 







.46 


0. 


11 





.00 


-64.2 


-71.0 


-21.98 


-23.47 


-24.24 


-24 


.68 


0.49 


1 


.30 


0. 


.11 


0. 


.35 


-27.3 


-32.1 


-23.18 


-23.76 


0.00 


-23 


.76 







.56 





26 


0. 


.17 


70.6 


74.8 


-22.90 


-24.36 


0.00 


-24 


.36 







.61 


0. 


13 


0. 


11 


-64.2 


-41.3 


-22.97 


-24.26 


0.00 


-24 


26 







.59 


0. 


.16 





28 


72.9 


73.6 


-23.01 


-23.74 


0.00 


-23 


.74 







.58 


0. 


.17 


0. 


.17 


5.5 


15.5 


-22.93 


-24.73 


0.00 


-24 


.73 







.76 


0. 


.12 


0. 


.28 


-7.7 


-19.9 


-23.20 


-25.77 


0.00 


-25 


.77 







,83 





12 





.33 


34.8 


35.9 


-23.01 


-21.78 


0.00 


-21 


.78 







.26 


0. 


.04 


0. 


.09 


-38.6 


38.9 


-21.55 


-22.87 


-24.23 


-24 


.50 


0.29 





.93 


0. 


.07 


0. 


43 


33.7 


22.4 


-22.95 


-22.98 


0.00 


-22 


.98 







.47 





.14 





.05 


10.5 


1.6 


-22.40 


-23.64 


0.00 


-23 


.64 







.49 


0. 


.16 


0. 


.09 


33.6 


31.6 


-22.83 


-22.91 


-23.89 


-24 


.26 


0.40 





.75 





.11 





43 


-2.9 


-4.8 


-22.81 


-25.51 


0.00 


-25 


.51 







.78 


0. 


17 


0. 


.26 


73.5 


76.9 


-23.11 


-22.24 


-23.32 


-23 


.66 


0.37 





.84 


0. 


.04 





.28 


39.0 


17.2 


-22.64 


-23.76 


-23.72 


-24 


.50 


1.04 





.66 





22 





.39 


-38.9 


-44.1 


-23.05 


-22.28 


-22.90 


-23 


.39 


0.56 





.71 


0. 


13 





.12 


-59.4 


-48.6 


-22.58 


-21.49 


-23.18 


-23 


.38 


0.21 





.78 


0. 


03 





24 


-73.1 


-92.1 


-22.44 


-22.64 


-23.40 


-23 


.84 


0.50 





.67 


0. 


.05 


0. 


31 


4.9 


-42.9 


-22.07 


-24.38 


0.00 


-24 


.38 







.65 


0. 


.00 





25 


-25.6 


-26.5 


-22.83 


-24.04 


0.00 


-24 


.04 







.63 


0. 


.14 


0. 


.12 


86.5 


30.7 


-23.00 


-21.97 


-22.89 


-23 


.27 


0.43 





.66 


0. 


02 


0. 


.16 


5.9 


-64.9 


-22.53 


-22.62 


-22.93 


-23 


.54 


0.75 





.63 





22 





.38 


-27.3 


-25.6 


-22.35 


-23.15 


0.00 


-23 


.15 







.40 





.42 


0. 


.50 


-2.8 


-6.7 


-22.24 


-22.84 


-23.97 


-24 


.30 


0.36 





.59 


0. 


.04 





.23 


-69.9 


-73.3 


-22.88 


-21.51 


-23.12 


-23 


.34 


0.23 





.68 





.25 





36 


56.6 


60.5 


-22.58 


-23.42 


0.00 


-23 


.42 







.50 





.09 





.05 


-84.7 


11.2 


-22.69 


-23.37 


-23.76 


-24 


.34 


0.70 





.67 





06 





33 


10.7 


25.5 


-22.95 


-24.95 


0.00 


-24 


.95 







.78 


0. 


.15 





.27 


81.2 


81.6 


-22.92 


-24.50 


0.00 


-24 


.50 







.86 


0. 


.09 





21 


4.6 


9.3 


-22.74 


-23.02 


0.00 


-23 


.02 







.57 


0. 


21 





27 


-65.2 


-81.4 


-22.30 


-23.70 


0.00 


-23 


.70 







.62 


0. 


.16 


0. 


39 


17.8 


11.0 


-22.42 


-22.91 


-23.21 


-23 


.83 


0.75 





.64 





20 





42 


9.9 


24.1 


-22.76 


-23.17 


-23.46 


-24 


.08 


0.76 





.62 


0. 


12 





33 


46.3 


73.2 


-22.89 


-22.79 


-23.00 


-23 


.65 


0.83 





.57 


0. 


.10 





.18 


-2.7 


-9.8 


-22.81 


-21.54 


-23.33 


-23 


.52 


0.19 





.76 


0. 


07 


0. 


.41 


-73.6 


42.0 


-22.21 


-24.66 


0.00 


-24 


.66 







.90 


0. 


.19 





33 


78.4 


72.0 


-22.58 


-22.31 


-21.89 


-22 


.88 


1.47 





.47 


0. 


.14 





.27 


2.7 


-11.5 


-22.06 


-24.01 


-23.76 


-24 


.65 


1.25 





.81 


0. 


.11 





.24 


40.2 


47.6 


-23.10 


-25.01 


0.00 


-25 


.01 







.88 





31 





.58 


-84.9 


-85.6 


-22.94 


-21.84 


-23.48 


-23 


.70 


0.22 





.66 


0. 


.11 





.44 


76.4 


67.0 


-22.76 


-23.59 


-24.38 


-24 


.81 


0.48 





.80 


0. 


.17 


0. 


.53 


15.7 


29.0 


-22.83 


-22.87 


0.00 


-22 


.87 







.38 





42 





11 


21.5 


87.7 


-22.22 


-21.82 


0.00 


-21 


.82 







.32 





.30 





.21 


-76.7 


-66.5 


-21.28 


-22.68 


0.00 


-22 


.68 







.35 


0. 


.41 


0. 


.47 


-42.1 


-39.9 


-21.85 


-24.34 


0.00 


-24 


.34 







,76 


0. 


.17 





.28 


3.9 


11.0 


-22.87 


-24.66 


0.00 


-24 


.66 







.73 





.05 


0. 


.27 


-82.9 


81.7 


-22.71 


-20.87 


0.00 


-20 


.87 







.22 


0. 


.47 


0. 


.35 


7.7 


7.7 


-20.42 


-22.66 


-23.38 


-23 


.83 


0.51 





.61 


0. 


.14 


0. 


.40 


39.2 


60.5 


-22.87 


-22.92 


-24.65 


-24 


.85 


0.20 


1 


.13 





23 





43 


46.5 


39.8 


-22.80 


-27.25 


0.00 


-27 


.25 




1 


.02 





.20 


0. 


.58 


35.8 


24.7 


-23.01 



1G 



Table 2 — Continued 



Name 



(1) 


(2) 


A C\A C\A 
AU4U4 


20 


.33 


A0415 


22 


.20 


A0419 


21 


.68 


A0423 


25 


.05 


AU42o 


18 


.82 


An/icA 
AU4oU 


22 


.01 




25 


.74 


AU4y ( 


20 


.95 


AO 5 00 


20 


.90 


A0505 


24 


.64 


A0514 


23 


.13 


AUOOO 


22 


,59 


AUDoD 


25 


.23 


A0539 


21 


.03 


A0543 


19 


.33 


AO 548 


21 


.41 


AUOuU 


22 


20 


AO 5 53 


21 


.69 


AUOu4 


20 


.09 


A nrcQ 
AUODO 


21 


.59 


A0569 


22 


.11 




20 


.35 


A0582 


20 


,38 


A0592 


20 


.55 




21 


,76 


AUOUU 


23 


.54 


AUoUZ 


21 


.18 


A0607 


21 


.59 


A0612 


23 


.12 


a r\p, i a 


21 


.72 


A0644 


24 


.11 


A0671 


20 


.14 


AUoyu 


21 


.65 


AUoyo 


22 


.59 


A n7/i /i 
All { 44 


24 


.10 


A0757 


20 


.80 


A0779 


20 


.70 


A0780 


21 


.94 


A0819 


24 


.42 


A0834 


17 


,97 


A0838 


24 


.18 


A0841 


21 


.15 


A0865 


21 


.03 


A0912 


22 


.18 


A0930 


19 


,48 


A0957 


22 


.10 


A0970 


21 


.81 


A0978 


20 


.74 


A0979 


21 


.87 


A0993 


22 


,54 


A0994 


22 


.61 


A0999 


20 


.89 


A1003 


19 


.43 


A1016 


19 


.77 


A1020 


20 


.27 


A1021 


20 


.33 


A1032 


21 


.19 


A1035 


23 


.46 



(3) 



(4) 



Mo 
(5) 



ro 
(6) 



(7) 



M CXI 
(8) 



(9) 



S/e 
(10) 



(11) 



Gin G-out PO-in 

(12) (13) (14) 



pa out 
(15) 



M„ 



(16) 



4.04 
9.26 
7.33 
61.90 

I. 65 
8.26 

101.00 
2.41 
5.92 
78.09 
21.69 
16.32 
84.14 
5.56 
2.39 
7.07 
10.71 
9.57 
3.86 

II. 11 
13.01 
4.19 
3.79 
4.44 
7.99 
24.95 
5.32 
8.46 
30.92 
10.91 
29.04 
4.99 
9.54 
17.78 
40.05 
4.44 
7.99 
10.39 
57.38 
0.68 
30.16 
7.34 
3.79 
9.14 
1.93 
14.38 
6.50 
5.67 
9.13 
12.29 
18.69 
6.10 
1.90 
2.90 
3.93 
4.44 
7.93 
28.91 



.09 


21.26 


12.40 


-22 


.27 


-23.03 


-23 


.47 


0.50 





62 


() 


27 





37 


22.4 


24.7 


-22 


.57 


.88 


21.95 


26.00 


-22 


.91 


-24.02 


-24 


.36 


0.36 





.86 





.12 





32 


-20.1 


-12.5 


-22 


.72 


.55 






-22 


.85 


0.00 


-22 


.85 







.40 


0. 


28 





32 


-61.2 


-25.0 


-22 


06 


.80 






-24 


.48 


0.00 


-24 


.48 




o 


.70 





.19 





47 


-75.5 


-70.3 


-22 


.56 


.51 


21.71 


6.80 


-22 


,43 


-21.29 


-22 


.75 


2.86 


o 


.41 





.03 


0. 


.09 


8.0 


48.6 


-22 


.18 


.35 






-22 


,92 


0.00 


-22 


.92 







.49 


0. 


21 





16 


12.5 


-2.2 


-22 


.25 


.62 






-24 


.57 


0.00 


-24 


,57 







.78 





16 





.37 


-8.6 


-3.9 


-22 


.75 


.58 


21.51 


9.70 


-21 


.31 


-22.44 


-22 


.77 


0.35 


o 


.81 





20 





28 


26.5 


31.0 


-21 


.95 


.90 


22.44 


30.00 


-23 


.03 


-23.79 


-24 


23 


0.50 





.63 





21 





.37 


9.0 


33.0 


-22 


.83 


,80 






-25 


.29 


0.00 


-25 


.29 







84 





.14 





17 


-51.9 


11.0 


-23 


.39 


.56 






-23 


.98 


0.00 


-23 


.98 







.61 





.19 





31 


-53.3 


-49.9 


-22 


.90 


.98 






-23 


,75 


0.00 


-23 


.75 




o 


,55 





.24 


0. 


.17 


-61.2 


-44.8 


-22 


.69 


54 






-25 


.15 


0.00 


-25 


.15 




o 


84 


0. 


.29 


0. 


.41 


-34.1 


-29.2 


-23 


.05 


.76 


22.31 


22.30 


-22 


,91 


-23.15 


-23 


.79 


0.80 





,50 





.04 





,36 


-11.3 


-2.0 


-22 


.59 


.48 






-22 


.63 


0.00 


-22 


63 







.27 





07 





,02 


-64.1 


-47.6 


-22 


.06 


.08 


20.39 


6.60 


-22 


.98 


-22.45 


-23 


.50 


1.63 





.64 





.34 





14 


64.4 


82.7 


-22 


.73 


.26 


23.00 


51.50 


-23 


.33 


-24.52 


-24 


.83 


0.34 


o 


.76 





.15 





.38 


-43.4 


-56.8 


-22 


.79 


,44 


23.30 


57.80 


-23 


.48 


-24.46 


-24 


.83 


0.40 





.67 





.16 





57 


-68.4 


-67.1 


-22 


.87 


.28 


23.03 


29.20 


-22 


.64 


-23.28 


-23 


.76 


0.55 


o 


.39 





23 





.35 


29.5 


42.1 


-22 


.54 


.87 






-23 


.84 


0.00 


-23 


.84 




o 


.69 


0. 


.18 


0. 


11 


31.9 


-22.7 


-23 


.07 


.72 






-23 


.22 


0.00 


-23 


.22 




o 


50 





.13 


0. 


,15 


-4.4 


34.3 


-22 


.54 


,74 






-22 


.94 


0.00 


-22 


.94 




o 


.32 


0, 


.17 





.08 


-60.2 


46.9 


-22 


.37 


.88 


22.95 


26.60 


-22 


.92 


-23.09 


-23 


.76 


0.86 


o 


,51 


0. 


01 


0. 


.04 


-52.3 


16.2 


-22 


.63 


.29 


22.00 


13.30 


-22 


.17 


-21.67 


-22 


.70 


1.58 





,52 





.07 





21 


84.6 


-86.6 


-22 


.58 


.62 






-23 


.27 


0.00 


-23 


.27 




o 


,49 





06 





.16 


76.2 


78.8 


-22 


.51 


.52 






-23 


.89 


0.00 


-23 


.89 




o 


,73 





.10 





35 


26.8 


-1.1 


-22 


.60 


,30 






-22 


56 


0.00 


-22 


.56 







,47 


0. 


.17 





.23 


58.0 


41.3 


-22 


.39 


,68 






-23 


,26 


0.00 


-23 


.26 




o 


.69 





.02 





.07 


-60.2 


31.1 


-22 


.81 


.13 






-24 


.96 


0.00 


-24 


.96 







.96 





06 


0. 


.01 


-81.9 


4.2 


-23 


.54 


.07 






-23 


.22 


0.00 


-23 


.22 







.50 


0. 


.17 





.14 


-77.2 


67.5 


-22 


.46 


.59 


22.34 


31.40 


-23 


.64 


-24.01 


-24 


.59 


0.71 





.85 





23 





49 


7.4 


10.4 


-22 


.55 


.21 


21.33 


23.30 


-23 


.23 


-24.29 


-24 


.64 


0.38 


o 


.73 


0. 


.21 


0, 


.27 


23.7 


30.7 


-23 


.20 


.24 


22.54 


28.30 


-23 


.72 


-23.65 


-24 


.44 


1.06 





.66 





10 





,20 


41.7 


53.0 


-23 


.06 


.75 






-23 


.90 


0.00 


-23 


90 




o 


.70 





23 





29 


-53.4 


-54.3 


-22 


.79 


.33 






-24 


,43 


0.00 


-24 


.43 







.76 


0. 


.03 


0. 


.06 


71.6 


-49.6 


-22 


.86 


.17 


23.23 


23.50 


-22 


.31 


-22.42 


-23 


.12 


0.90 





.49 





.10 


0. 


.12 


26.2 


69.8 


-22 


.23 


.72 


21.60 


27.20 


-23 


,57 


-23.97 


-24 


.54 


0.69 





.58 


0. 


.16 


0. 


.41 


-23.7 


-21.0 


-23 


.10 


.70 


22.30 


26.25 


-23 


,30 


-23.60 


-24 


.21 


0.76 





.86 


0. 


,12 


0, 


.32 


-36.5 


-34.6 


-22 


.85 


.85 






-24 


,94 


0.00 


-24 


.94 







.71 


0. 


.25 





45 


-22.9 


-27.4 


-22 


.98 


.87 


19.55 


4.20 


-21 


,21 


-22.38 


-22 


.70 


0.34 





,47 


0. 


.36 





,27 


-10.2 


-5.7 


-22 


.17 


.04 






-23 


,70 


0.00 


-23 


.70 







,62 





.11 





27 


6.5 


86.0 


-22 


.39 


,35 


22.88 


33.50 


-23 


,48 


-23.61 


-24 


.30 


0.89 





,63 


0. 


09 





,30 


-29.8 


-28.1 


-22 


.95 


,17 






-21 


,53 


0.00 


-21 


.53 







,23 


0. 


.45 


0. 


.51 


-31.6 


-29.9 


-21 


.08 


,75 






-23 


,03 


0.00 


-23 


.03 







.43 





11 





13 


68.6 


-9.1 


-22 


.29 


.03 


22.16 


14.80 


-22 


,14 


-22.50 


-23 


.09 


0.72 





.58 





,08 





.18 


-27.0 


-8.2 


-22 


.07 


.89 


22.90 


25.20 


-23 


,89 


-23.92 


-24 


.66 


0.97 





.86 





20 





22 


-81.9 


57.3 


-23 


.00 


.24 


23.01 


23.90 


-22 


,61 


-22.70 


-23 


41 


0.92 





.61 


0. 


,10 


0. 


,16 


-54.6 


-61.3 


-22 


.19 


.21 


21.91 


23.70 


-23 


,36 


-23.76 


-24 


33 


0.69 





,64 





,08 


0, 


.24 


7.7 


-18.1 


-22 


.99 


.59 


22.63 


20.10 


-23 


,19 


-22.68 


-23 


.71 


1.60 





.65 


0. 


,07 





11 


-50.0 


-39.3 


-22 


.71 


.41 






-23 


,35 


0.00 


-23 


.35 







,58 


0. 


06 





.06 


52.8 


1.8 


-23 


.05 


.90 






-23 


,98 


0.00 


-23 


.98 







,54 





,35 





41 


-21.3 


-18.6 


-22 


.70 


.08 


23.28 


33.50 


-23 


,15 


-22.94 


-23 


.80 


1.22 





.44 


0. 


,19 





24 


-9.1 


-29.4 


-22 


.55 


.58 


20.89 


11.80 


-21 


,96 


-23.30 


-23 


.58 


0.29 





.70 


0. 


06 





.29 


-31.5 


-53.8 


-22 


.65 


.89 


22.23 


13.50 


-22 


,52 


-22.02 


-23 


.05 


1.59 





.43 





,10 


0. 


.14 


9.6 


0.1 


-22 


.35 


,41 


22.73 


18.60 


-23 


,10 


-22.46 


-23 


.58 


1.79 





.53 





05 


0, 


.16 


-46.6 


-41.8 


-22 


.76 


,58 


21.67 


15.70 


-22 


,82 


-23.31 


-23 


.84 


0.64 





.64 


0. 


,17 





.25 


-88.3 


-89.8 


-22 


.92 


,86 






-23 


.52 


0.00 


-23 


,52 







.50 





36 





,32 


31.5 


25.1 


-22 


.59 


,38 






-24 


33 


0.00 


-24 


33 







.73 





,06 


0. 


.15 


-9.4 


-14.6 


-22 


.99 



17 



Table 2 — Continued 



Name 


Me 




n 


Mo 


^0 


Mser-sic 


M exp 


(i) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


A1066 


20.73 


6.52 


2.26 


23.01 


47.10 


-23.31 


-24.22 


A1069 


21.28 


6.61 


5.03 


21.20 


16.30 


-23. 18 


-23.71 


AllOO 


20.49 


4.99 


2.33 


21.97 


20.90 


-22.88 


-23.39 


A1139 


21.39 


6.74 


4.83 


22.45 


22.60 


-22.92 


-22.99 


A1142 


22.65 


15.08 


6.67 


23.46 


49.00 


-23.51 


-23.60 


A 1145 


21.49 


6.31 


3.56 






-22.70 


0.00 


A 1149 


19.97 


3.11 


3.95 


21.58 


16.30 


-22.74 


-23.35 


A1169 


22.08 


9.21 


6.41 






-23.21 


0.00 


A1171 


20.03 


3.54 


2.62 


22.42 


22.00 


-22.78 


-23.18 


A1177 


23.13 


20.88 


6.41 


22.29 


29.00 


-23.70 


-23.62 


A1185 


21.45 


10.10 


1.87 


23.94 


95.70 


-23.21 


-24.60 


A1187 


20.80 


5.69 


2.93 


21.80 


16.70 


-23. 14 


-23.25 


A1190 


23.57 


21.29 


4.74 


21.85 


20.50 


-23.48 


-23.63 


A1203 


21.58 


9.28 


2.54 


23.43 


39.10 


-23.33 


-23.44 


A1213 


20.93 


7.84 


2.42 






-23.41 


0.00 


A1216 


19.77 


2.69 


1.85 


21.22 


9.80 


-22. 18 


-22.54 


A1228 


19.39 


2.34 


4.18 


21.81 


12.10 


-22.52 


-22.25 


A1238 


21.00 


4.64 


4.67 


22. 15 


22.50 


-22.67 


-23.48 


A1257 


17.37 


0.82 


2.54 


20.26 


4.70 


-21.97 


-21.72 


A1267 


21.28 


7.21 


4.42 






-23.05 


0.00 


A1270 


20.34 


6.21 


1.59 






-23.44 


0.00 


A1279 


24.32 
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— 
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-25.46 


— 
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4.93 
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0.76 
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— 


— 


-23.64 


0.00 


-23.64 


— 


A1828 


21.04 


7.22 


2.53 


— 


— 


-23.28 


0.00 
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1.08 
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21.99 


10.73 


6.02 


— 


— 
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0.00 


-23.55 


— 
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19.74 


2.78 


5.29 


22.10 


23.00 


-22.89 


-23.58 
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0.53 
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20.94 


5.80 


3.09 


21.44 


16.10 


-22.96 


-23.42 
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0.65 
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21.89 


11.28 


6.29 


— 


— 
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0.00 


-23.76 


— 
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26.26 


201.64 


6.41 


— 


— 


-25.74 


0.00 


-25.74 


— 
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19.37 


1.43 


4.08 


19.76 


4.70 


-21.59 


-22.38 
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0.49 
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3.62 


3.55 


21.98 


22.70 


-22.99 


-23.61 
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0.57 
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4.84 


2.07 


21.90 


22.30 


-23.61 


-23.86 


-24.49 


0.79 
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10.27 


3.32 
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35.40 


-23.68 
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0.84 
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439.41 


5.78 


— 


— 


-27.40 


0.00 
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— 
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5.21 
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0.28 
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3.89 


— 
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0.39 


A2063 


24.15 
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4.27 


— 
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— 


A2065 


23.87 


27.62 
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— 
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-23.90 
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3.68 
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0. 


.07 


0. 


.08 


16.4 


-70.5 


-22.68 


0.57 


0. 


.24 


0. 


36 


5.1 


1.0 


-22.81 


0.49 


0. 


.15 





.20 


-15.0 


-17.7 


-22. 17 


0.60 





29 





.37 


-39.7 


-35.3 


-23.24 


0.42 


0. 


.12 


0. 


.20 


-8.2 


-3.6 


-21.98 


0.81 





.15 





.36 


27. 1 


33.3 


-22.81 


0.41 


0. 


.10 


0. 


23 


27.2 


3.4 


-22.34 


0.56 





.07 


0. 


.19 


14.9 


13.0 


-22.66 


0.44 


0. 


.16 


0. 


.10 


-36.6 


-74.4 


-22.59 


0.52 


0. 


.35 


0. 


.30 


-80.6 


-76.1 


-22.97 


0.90 





21 





.37 


-57.8 


-53.3 


-22.94 


0.73 


0. 


.20 





33 


76.8 


72.4 


-22.61 


0.60 


0. 


.19 


0. 


.40 


68.1 


72.4 


-21.72 


0.74 


0. 


.07 





26 


38.5 


17.9 


-22.73 


0.57 


0. 


.21 


0. 


.22 


-61.2 


-68.0 


-22.67 


1.12 


0. 


.15 


0. 


.18 


4.4 


20.1 


-22.99 


0.86 


0. 


.06 





27 


-86.3 


89.4 


-22.59 


0.52 





07 





.16 


50.6 


49.7 


-22.67 


0.55 


0. 


.15 





.09 


68.6 


85.0 


-23.01 


0.59 


0. 


.14 


0. 


.15 


-30.6 


-21.7 


-23.08 


0.58 


0. 


13 





29 


7.2 


-4.4 


-22.81 


0.22 


0. 


22 


0. 


.35 


6.1 


4.8 


-21.03 


0.82 


0. 


.17 


0. 


.10 


8.6 


-67.8 


-22.76 


0.36 





33 





36 


-47.7 


-49.8 


-21.98 


0.68 


0. 


13 





.44 


-80.5 


-75.2 


-22.46 


0.62 


0. 


.32 





21 


-77.3 


-70.1 


-22.92 


0.67 





.07 


0. 


.17 


-12.2 


-34.9 


-23.03 


0.57 


0. 


.15 





.11 


31.0 


22.6 


-22.65 
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Table 2 — Continued 



Name fj, e 
(1) (2) 



(3) 



(4) 



(5) 



ra 
(6) 



A2415 


23 


.75 


31.01 


6.94 






— 


A2457 


21 


.10 


8.46 


2.60 


22 


.33 


31.60 


A2459 


21 


.25 


8.03 


2.36 






— 


A2462 


20 


.29 


4.35 


5.13 


22 


.37 


26.20 


A2480 


19 


,86 


3.45 


3.82 


22 


.23 


22.80 


A2492 


20 


.93 


5.61 


2.81 


22 


.25 


18.50 


A2495 


21 


.70 


6.56 


1.30 


21 


.52 


26.60 


A2511 


21 


.60 


7.66 


2.83 






— 


A2524 


21 


19 


7.10 


4.65 


22 


.03 


17.90 


A2525 


20 


.52 


3.78 


4.31 


23 


.00 


22.60 


A2559 


23 


.97 


36.62 


5.18 


21 


.65 


22.80 


A2572 


19 


.18 


2.54 


1.37 


21 


,31 


17.30 


A2589 


28 


.54 


725.91 


9.52 






— 


A2593 


21 


.93 


6.60 


4.83 


20 


.54 


12.00 


A2596 


19 


.91 


2.30 


1.02 


20 


.50 


6.10 


A2618 


20 


.79 


6.60 


1.69 


21 


.94 


25.50 


A2622 


24 


.53 


51.76 


6.13 






— 


A2625 


21 


.60 


10.49 


3.10 






— 


A2626 


24 


.10 


37.52 


4.48 


21 


.48 


17.00 


A2630 


22 


.56 


15.00 


5.56 






— 


A2634 


20 


.33 


4.66 


3.16 


21 


.27 


20.60 


A2637 


23 


.01 


22.64 


6.58 






— 


A2644 


23 


,31 


22.24 


5.46 






— 


A2656 


20 


.46 


3.20 


4.29 


21 


.22 


13.20 


A2657 


21 


.24 


2.74 


3.94 


19 


.76 


3.50 


A2660 


22 


.08 


10.53 


5.62 


22 


.42 


20.60 


A2661 


26 


.51 


104.60 


6.13 






— 


A2665 


23 


.94 


50.12 


4.15 






— 


A2666 


22 


.97 


25.07 


6.37 






— 


A2670 


21 


.13 


7.49 


5.43 


21 


.75 


22.30 


A2675 


24 


.31 


40.53 


6.45 






— 


A2678 


21 


,85 


8.54 


6.41 






— 


A2716 


20 


,71 


5.35 


6.45 






— 


A2717 


20 


.15 


2.80 


2.84 


21 


.25 


18.60 


A2731 


22 


.31 


16.35 


6.62 








A2734 


21 


.70 


9.87 


1.27 


22 


.08 


32.30 


A2764 


22 


17 


14.97 


5.43 








A2765 


19 


,33 


2.05 


4.59 


21 


,75 


9.30 


A2799 


22 


.79 


16.32 


6.10 








A2800 


22 


.38 


14.39 


4.42 








A2806 


19 


,85 


3.12 


3.32 


21 


.11 


7.20 


A2814 


22 


.20 


12.53 


5.10 








A2819 


20 


.27 


5.19 


2.62 








A2824 


21 


.68 


7.93 


5.26 








A2836 


21 


.80 


6.84 


2.75 








A2841 


21 


11 


7.02 


4.93 


22 


.16 


20.23 


A2854 


21 


.39 


4.80 


5.59 


22 


.11 


24.50 


A2859 


20 


.74 


4.48 


5.29 


22 


.48 


15.90 


A2864 


18 


.86 


1.55 


5.08 


21 


.75 


10.20 


A2870 


22 


.96 


22.83 


4.63 








A2877 


19 


.91 


5.63 


3.68 


21 


.04 


19.90 


A2881 


19 


.41 


2.00 


2.67 


21 


.66 


8.70 


A2889 


19 


.88 


1.44 


1.01 


22 


.05 


5.70 


A2896 


18 


.95 


2.21 


3.68 


21 


.01 


8.50 


A2911 


19 


.64 


2.34 


2.82 


22 


.01 


11.90 


A2923 


22 


24 


13.42 


4.15 








A2954 


20 


.76 


3.80 


1.68 








A2955 


19 


,71 


2.58 


5.21 


21 


.53 


19.00 



Msersic 


M exp 


Mt 


S/e 


a 


e.. 




e ou t 


pa i n 


pa ou ± 


M t 


(7) 


(8) 


(9) 


(10) 


(ii) 


(12) 


(13) 


(14) 


(15) 


(16)" C 


-24.20 


0.00 


-24.20 


— 


0.60 





21 


0.35 


27.1 


25.5 


-22.76 


-23.52 


-23.98 


-24.52 


0.65 


0.73 





.20 


0.41 


86.2 


83.0 


-23.06 


-23.25 


0.00 


-23.25 


— 


0.49 


0. 


,28 


0.26 


13.2 


3.0 


-22.68 


-23.40 


-23.70 


-24.32 


0.76 


0.61 





03 


0.26 


-89.8 


-52.5 


-23.05 


-23.16 


-23.51 


-24.10 


0.72 


0.51 





03 


0.48 


-18.0 


-40.0 


-23.00 


-22.98 


-23.04 


-23.76 


0.95 


0.63 


0. 


.13 


0.29 


-70.0 


89.6 


-22.80 


-22.20 


-24.59 


-24.71 


0.11 


1.01 


0. 


.18 


0.43 


50.4 


50.7 


-22.70 


-22.92 


0.00 


-22.92 


— 


0.49 





22 


0.22 


81.3 


75.1 


-22.31 


-23.44 


-23.14 


-24.05 


1.33 


0.63 


0. 


.19 


0.28 


14.5 


1.9 


-22.93 


-22.69 


-22.66 


-23.43 


1.03 


0.56 


0. 


.07 


0.16 


-61.4 


-48.7 


-22.35 


-24.28 


-24.04 


-24.91 


1.25 


0.86 





29 


0.53 


29.7 


31.8 


-23.01 


-22.43 


-23.62 


-23.93 


0.34 


0.50 





.23 


0.18 


-85.8 


-19.2 


-22.81 


-26.43 


0.00 


-26.43 


— 


0.78 


0. 


.12 


0.51 


-11.1 


5.0 


-22.96 


-22.40 


-23.65 


-23.95 


0.33 


0.90 





.18 


0.38 


75.2 


73.8 


-22.44 


-21.62 


-22.44 


-22.86 


0.47 


0.55 





.05 


0.16 


-76.0 


-70.8 


-22.47 


-23.11 


-23.95 


-24.36 


0.46 


0.80 


0. 


06 


0.26 


77.2 


-86.4 


-23.15 


-24.49 


0.00 


-24.49 


— 


0.78 


0. 


,20 


0.42 


-43.3 


-55.4 


-22.78 


-23.67 


0.00 


-23.67 


— 


0.54 





.37 


0.36 


84.9 


85.9 


-22.78 


-24.14 


-23.58 


-24.65 


1.67 


1.05 


0. 


.24 


0.37 


32.3 


32.0 


-22.92 


-23.83 


0.00 


-23.83 


— 


0.59 


0. 


,05 


0.31 


-49.4 


-50.5 


-22.87 


-22.98 


-24.00 


-24.35 


0.39 


0.67 


0. 


.18 


0.45 


31.0 


34.3 


-22.98 


-24.38 


0.00 


-24.38 


— 


0.58 





,21 


0.37 


62.9 


86.1 


-23.17 


-23.94 


0.00 


-23.94 


— 


0.57 


0. 


,19 


0.30 


16.9 


28.3 


-22.73 


-22.48 


-23.37 


-23.76 


0.44 


0.81 


0. 


09 


0.22 


-27.1 


-8.4 


-22.81 


-21.04 


-21.67 


-22.15 


0.56 


0.36 


0. 


11 


0.07 


1.8 


-9.3 


-21.95 


-23.40 


-22.94 


-23.95 


1.53 


0.63 





.25 


0.45 


-35.3 


-27.8 


-22.65 


-24.53 


0.00 


-24.53 


— 


0.92 


0. 


,28 


0.30 


-76.0 


-36.4 


-22.27 


-24.77 


0.00 


-24.77 


— 


0.93 


0. 


,13 


0.32 


-64.7 


-80.7 


-23.00 


-24.34 


0.00 


-24.34 


— 


0.61 


0. 


20 


0.32 


60.6 


60.7 


-23.05 


-23.69 


-23.88 


-24.54 


0.84 


0.70 


0. 


,09 


0.08 


81.4 


-39.7 


-23.28 


-24.24 


0.00 


-24.24 


— 


0.71 


0. 


,09 


0.44 


43.8 


45.0 


-22.78 


-23.32 


0.00 


-23.32 


— 


0.48 


0. 


,18 


0.23 


17.7 


19.0 


-22.55 


-23.43 


0.00 


-23.43 


— 


0.43 


0. 


,21 


0.17 


-78.3 


-81.0 


-22.66 


-22.08 


-23.88 


-24.07 


0.19 


0.87 





.05 


0.18 


-17.3 


8.3 


-22.64 


-24.12 


0.00 


-24.12 


— 


0.55 


0. 


30 


0.23 


88.0 


77.0 


-22.76 


-22.91 


-24.29 


-24.56 


0.28 


1.03 


0. 


.19 


0.50 


21.5 


21.6 


-22.76 


-24.13 


0.00 


-24.13 


— 


0.60 


0. 


.16 


0.18 


-37.4 


1.5 


-23.06 


-22.58 


-21.98 


-23.08 


1.74 


0.54 





.24 


0.29 


51.7 


51.8 


-22.09 


-23.73 


0.00 


-23.73 




0.63 


0. 


22 


0.25 


42.8 


32.0 


-22.54 


-23.70 


0.00 


-23.70 




0.62 


0. 


.25 


0.42 


63.4 


75.7 


-22.71 


-22.59 


-21.86 


-23.04 


1.97 


0.46 


0. 


10 


0.20 


-62.5 


-58.7 


-22.60 


-23.73 


0.00 


-23.73 




0.59 


0. 


21 


0.26 


-34.6 


-31.0 


-22.78 


-23.36 


0.00 


-23.36 




0.63 


0. 


.24 


0.18 


42.4 


35.2 


-22.62 


-23.29 


0.00 


-23.29 




0.45 





.14 


0.03 


65.4 


30.1 


-22.51 


-22.46 


0.00 


-22.46 




0.49 





.07 


0.10 


-53.4 


-37.0 


-22.12 


-23.46 


-23.21 


-24.10 


1.26 


0.63 


0. 


.26 


0.36 


-14.2 


-10.8 


-22.87 


-22.41 


-23.66 


-23.96 


0.32 


0.65 


0. 


.18 


0.50 


-2.6 


-15.7 


-22.28 


-22.91 


-22.37 


-23.43 


1.64 


0.53 


0. 


.15 


0.23 


-89.4 


-77.9 


-22.92 


-22.48 


-22.16 


-23.08 


1.34 


0.55 


0. 


.17 


0.26 


28.6 


34.4 


-22.17 


-23.97 


0.00 


-23.97 




0.70 


0. 


.27 


0.24 


10.5 


11.6 


-22.72 


-23.63 


-23.89 


-24.52 


0.78 


0.68 





.14 


0.28 


-69.5 


-92.9 


-23.44 


-22.12 


-21.88 


-22.76 


1.26 


0.46 


0. 


.16 


0.15 


46.4 


65.0 


-22.22 


-20.29 


-20.41 


-21.10 


0.90 


0.34 


0. 


.42 


0.38 


-44.4 


-41.4 


-20.49 


-22.71 


-22.23 


-23.25 


1.56 


0.40 





27 


0.33 


-62.6 


-65.8 


-22.44 


-21.72 


-21.67 


-22.45 


1.04 


0.47 


0. 


.17 


0.23 


-18.4 


14.5 


-21.78 


-23.69 


0.00 


-23.69 




0.66 


0. 


03 


0.29 


66.1 


75.8 


-22.89 


-22.04 


0.00 


-22.04 




0.32 


0. 


.18 


0.26 


27.3 


33.6 


-21.73 


-22.92 


-23.89 


-24.27 


0.41 


0.74 


0. 


11 


0.49 


78.6 


67.6 


-22.84 
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Table 2 — Continued 



Name 


He 




n 


Mo 


ra 


M S „sic 




M T 


S/e 


Gin e out PO-in PO-out 




(i) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) (12) (13) (14) (15) 


(16) 



A2992 


21.38 


7.57 


4.69 






-23.31 


A3004 


22.51 


13.82 


5.24 






-23.58 


A3009 


23.29 


32.22 


3.58 






-24.43 


A3027 


23.36 


20.33 


5.75 


23.01 


32.60 


-23.67 


A3047 


21.99 


8.22 


4.55 


21.93 


23.03 


-23.01 


A3074 


23.73 


45.61 


4.33 






-24.88 


A3077 


22.53 


11.53 


4.55 






-23.17 


A3078 


23.86 


38.66 


4.83 






-24.45 


A3089 


20.44 


3.42 


4.65 


21.50 


10.40 


-22.55 


A3093 


22.00 


10.57 


3.44 


21.64 


18.40 


-23.34 


A3094 


22.38 


15.17 


5.24 






-23.92 


A3095 


19.63 


2.88 


3.11 


21.50 


11.20 


-22.77 


A3098 


26.40 


186.16 


6.90 






-25.55 


A3100 


21.92 


10.00 


2.11 






-22.97 


A3104 


18.96 


2.03 


3.22 


21.38 


21.04 


-22.73 


A3107 


20.72 


4.07 


3.28 


22.92 


25.49 


-22.47 


A3108 


22.79 


12.73 


4.67 






-23.04 


A3109 


24.03 


47.17 


6.41 






-24.81 


A3110 


20.30 


6.54 


1.89 


20.87 


12.80 


-23.67 


A3111 


21.72 


7.84 


5.18 


21.70 


16.70 


-23.18 


A3112 


24.95 


71.55 


6.54 


22.01 


33.50 


-24.87 


A3120 


21.67 


8.16 


4.18 


22.01 


24.50 


-23.03 


A3122 


20.51 


5.83 


5.78 


22.82 


27.10 


-23.76 


A3123 


18.69 


1.70 


3.60 


20.69 


8.10 


-22.63 


A3125 


19.83 


2.86 


3.04 


21.83 


9.70 


-22.52 


A3128 


23.58 


32.96 


6.10 






-24.45 


A3133 


24.37 


25.14 


6.80 






-23.18 


A3135 


22.71 


14.77 


5.88 






-23.56 


A3142 


20.80 


5.23 


3.32 


21.92 


17.64 


-22.94 


A3144 


22.52 


11.20 


7.35 






-23.20 


A3151 


18.38 


1.22 


2.70 


21.27 


11.10 


-22.09 


A3152 


23.10 


20.44 


6.29 






-24.05 


A3153 


23.84 


25.55 


5.78 






-23.85 


A3158 


23.45 


30.76 


6.02 






-24.43 


A3164 


23.18 


20.63 


7.04 






-23.91 


A3188 


19.77 


2.00 


6.02 






-22.19 


A3193 


23.10 


19.45 


6.49 






-23.72 


A3195 


23.28 


22.96 


5.99 






-24.02 


A3223 


20.01 


4.49 


1.84 


21.61 


16.00 


-23.06 


A3225 


19.61 


2.40 


0.93 


20.28 


7.50 


-21.74 


A3229 


20.06 


2.40 


2.07 






-21.54 


A3231 


22.28 


7.98 


5.56 






-22.69 


A3234 


21.60 


7.72 


4.93 






-23.41 


A3266 


20.23 


4.04 


5.59 


21.02 


26.10 


-23.20 


A3301 


21.83 


13.08 


3.11 


23.26 


80.22 


-23.81 


A3332 


20.94 


5.94 


4.12 


23.16 


36.36 


-23.24 


A3336 


22.95 


20.24 


4.12 


23.28 


42.50 


-23.90 


A3341 


21.09 


4.95 


6.06 


21.71 


16.80 


-22.72 


A3351 


21.63 


7.82 


6.25 






-23.43 


A3354 


20.15 


3.80 


2.38 


22.75 


22.40 


-22.69 


A3367 


21.91 


10.08 


3.46 






-23.19 


A3374 


14.82 


0.24 


2.79 


19.08 


4.00 


-22.02 


A3376 


20.91 


7.24 


2.87 


22.28 


30.50 


-23.37 


A3380 


21.71 


7.91 


5.38 


23.40 


56.80 


-23.12 


A3381 


24.08 
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(2) 


(3) 
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(5) 
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A3395 


26. 19 


202.47 


5.78 






-25.71 


0.00 


-25.71 
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56.46 
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5.78 


23.25 
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A3562 
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0.00 
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0.00 
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0.70 
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0.47 
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0. 
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0. 


.18 
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43.8 
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0.68 


0. 


.17 
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0. 
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0.45 
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37 


0.51 
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0.76 


0. 
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0.39 
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0.57 


0. 


31 


0.27 
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29 
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0.58 


0. 
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-68.2 
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0.60 


0. 


08 
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0. 
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0.34 
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0. 


32 
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0. 


.19 


0.42 


28.4 


47.3 
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0. 
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0.43 


0. 
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0.54 


0. 


14 
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09 


0.05 
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8.7 
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0.39 


0. 
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0.12 
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1.16 


0. 
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0.64 
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0. 


.07 


0.12 


30.0 
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0.76 


0. 
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0.45 
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67.2 
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.07 


0.13 
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-63.9 
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0.65 


0. 


13 


0.34 
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-22.41 


0.90 


0. 
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0.78 





31 
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32.7 
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31 


0.25 
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-52.7 
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0.91 


0. 


13 


0.19 
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0.61 


0. 
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17 
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-23.03 


0.47 


0. 


23 


0.31 
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0.72 


0. 
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0.38 
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0.42 





31 


0.44 


8.4 


5.4 
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0.70 


0. 


22 


0.47 


-87.8 


79.9 


-22.59 


0.78 


0. 


.05 


0.32 


63.5 


56.7 


-22.91 


0.56 


0. 


.11 


0.30 


-13.0 


-0.3 


-22.80 


0.64 





13 


0.20 


7.3 


-2.2 


-22.16 


0.79 





31 


0.48 


24.4 


23.9 


-23.24 


0.45 





28 


0.14 


-46.5 


-39.1 


-22.15 


0.55 





.02 


0.11 


39.8 


12.8 


-22.65 


0.54 





.35 


0.41 


38.7 


25.9 


-22.52 


0.50 


0. 


.22 


0.31 


-37.2 


-43.4 


-22.60 


0.56 


0. 


12 


0.23 


-68.2 


-31.7 


-22.70 


0.58 


0. 


.16 


0.26 


21.6 


10.3 


-22.44 


0.61 


0. 


.20 


0.04 


-4.3 


84.7 


-22.63 


0.56 


0. 


.05 


0.24 


72.8 


39.8 


-21.74 


0.70 





08 


0.37 


-20.2 


-52.9 


-22.89 


0.61 


0. 


.15 


0.14 


5.2 


-13.3 


-23.05 
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22 


0.32 
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-43.8 
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0.21 
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26.22 


144.88 


7.30 






-25.16 


0.00 


-25.16 




0.81 


0. 


.13 


0. 


44 


87.0 


88.9 


-22.70 


A3822 


24.77 
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6.41 






-24.87 


0.00 


-24.87 




0.68 


0. 


.30 


0. 


.37 


-22.8 


-19.0 


-22.87 


A3825 


17.26 


0.61 


4.05 


20.68 


4.40 


-21.79 


-21.26 


-22.31 


1.62 


0.28 


0. 


.34 


0. 


.26 


-46.8 


-67.6 


-21.53 


A3826 


22.59 


26.06 


3.19 






-24.65 


0.00 


-24.65 




0.81 





35 





.38 


-22.6 


-23.0 


-23.17 


A3836 


22.31 


15.43 


4.98 


22.58 


64.40 


-24.16 


-25.49 


-25.77 


0.29 


0.80 





.15 


0. 


43 


-45.5 


-23.7 


-23.30 


A3837 


23.70 


21.38 


6.67 






-23.56 


0.00 


-23.56 




0.58 


0. 


.14 





.16 


7.2 


0.7 


-22.45 


A3844 


20.25 


2.77 


4.37 


24.30 


56.02 


-22.28 


-23.32 


-23.67 


0.38 


0.41 


0. 


.13 


0. 


.21 


57.3 


107.8 


-21.75 


A3851 


20.01 


3.52 


1.16 


20.95 


11.90 


-22.29 


-23.23 


-23.61 


0.42 


0.56 





.28 


0. 


.27 


-88.6 


78.1 


-22.68 


A3864 


26.28 


226.18 


6.67 






-26.15 


0.00 


-26.15 




0.88 


0. 


.25 





.58 


-45.9 


-44.6 


-23.18 


A3869 


21.94 


10.51 


6.41 






-23.50 


0.00 


-23.50 




0.45 


0. 


.19 





.27 


-51.1 


-52.5 


-22.61 


A3879 


19.19 


2.12 


3.89 


21.61 


11.50 


-22.67 


-22.55 


-23.36 


1.13 


0.56 


0. 


.23 


0. 


.25 


-52.4 


-37.5 


-22.42 


A3880 


23.46 


31.92 


3.83 






-24.24 


0.00 


-24.24 




0.89 


0. 


05 


0. 


.38 


20.9 


-37.4 


-22.85 


A3886 


22.04 


11.71 


5.05 






-23.69 


0.00 


-23.69 




0.54 


0. 


.20 


0. 


15 


-2.7 


5.1 


-22.74 


A3895 


23.38 


25.51 


3.91 






-23.85 


0.00 


-23.85 




0.75 
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36 


2.5 


-6.2 


-22.61 


A3912 


21.36 


7.55 


0.99 


21.97 


16.90 


-22.57 


-23.02 


-23.57 


0.66 


0.91 


0. 


.17 


0. 


.26 


34.8 


15.8 


-22.62 


A3915 


22.41 


12.82 


6.45 


23.36 


29.33 


-23.74 


-22.95 


-24.17 


2.08 


0.71 


0. 


.17 





29 


86.9 


87.3 


-22.85 


A3959 


17.17 


0.62 


3.18 


20.67 


6.00 


-21.92 


-22.07 


-22.75 


0.87 


0.46 





42 


0. 


.45 


22.6 


20.3 


-21.72 


A3969 


21.92 


11.74 


4.78 






-24.00 


0.00 


-24.00 




0.67 


0. 


13 





.08 


-24.5 


-106.5 


-23.02 


A3985 


23.46 


38.82 


3.07 






-24.74 


0.00 


-24.74 




0.92 


0. 


.44 


0. 


61 


30.5 


30.4 


-22.55 


A4008 


22.76 


21.08 


4.29 






-24.10 


0.00 


-24.10 




0.71 


0. 


.22 


0. 


.34 


57.3 


51.8 


-22.91 


A4038 


23.76 


31.17 


7.41 






-23.96 


0.00 


-23.96 




0.57 


0. 


.15 





30 


-39.3 


-47.1 


-22.60 


A4049 


21.75 


9.04 


5.32 


23.39 


43.40 


-23.26 


-23.48 


-24.12 


0.81 


0.57 


0. 


08 


0. 


.12 


66.6 


47.8 


-22.71 


A4053 


21.81 


9.74 


7.35 






-23.63 


0.00 


-23.63 




0.51 





.10 


0. 


.12 


-85.0 


-71.0 


-22.71 


A4059 


24.17 


77.05 


4.41 






-25.49 


0.00 


-25.49 




0.98 





22 





.41 


-22.1 


-23.2 


-23.21 



Note. — Col. (1), Abcll Cluster; col (2), effective surface magnitude; col. (3), effective radius (kpc); col. (4), n parameter; col. (5), central 
surface magnitude; col. (6), scale length (kpc); col. (7),Scrsic absolute magnitude; col. (8), exponential absolute magnitude; col. (9), total absolute 
magnitude; col. (10), Scrsic/cxponcntial ratio; col. (11), a parameter; col. (12), inner ellipticity; col. (13), outer ellipticity; col. (14), inner position 
angle ; col. (15), outer position angle; col. (16), Metric absolute magnitude. 
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Table 3 

BCGs Photometrical Parameters (Hopkins model) 



JN ELIIIC 








Mo 




M Sersic 


AA 

lv± exp 




e/ o 


K 1 ) 


(2) 


(3) 




l 5 ) 


W 


<J) 


(8) 


(9) 


(10) 


A0085 


23.72 


47.0 


0.6 


21.42 


14.3 


-23.91 


-23.84 


-24.63 


0.935 


A0133 


23.23 


39.0 


1.2 


21.04 


6.9 


-24.29 


-22.66 


-24.51 


0.222 


A0150 


24.34 


49.2 


3.5 


20.84 


3.3 


-24.22 


-21.25 


-24.29 


0.065 


A0152 


22.77 


20.5 


1.4 


19.63 


1.7 


-23.54 


-21.07 


-23.65 


0.102 


A0193 


25.18 


106.4 


3.5 


18.99 


1.9 


-25.04 


-21.86 


-25.10 


0.053 


A0194 


22.05 


14.2 


1.7 


18.39 


1.1 


-23.31 


-21.09 


-23.44 


0.130 


A0208 


25.42 


92.5 


4.6 


20.24 


2.5 


-24.87 


-21.43 


-24.91 


0.042 


A0257 


22.64 


18.5 


1.9 


19.72 


2.1 


-23.68 


-21.58 


-23.82 


0.144 


A0260 


24.83 


69.3 


5.7 


19.43 


1.6 


-24.66 


-21.04 


-24.70 


0.036 


A0262 


23.41 


34.9 


1.8 


20.07 


2.4 


-23.69 


-20.92 


-23.77 


0.078 


A0268 


23.80 


17.9 


4.0 


20.18 


1.9 


-22.77 


-20.87 


-22.95 


0.173 


A0279 


24.02 


52.5 


3.1 


20.46 


3.3 


-24.73 


-21.70 


-24.79 


0.061 


A0295 


23.15 


25.6 


3.5 


19.36 


1.4 


-23.95 


-20.76 


-24.01 


0.053 


A0311 


25.52 


146.2 


3.6 


20.73 


3.6 


-25.48 


-21.57 


-25.51 


0.027 


A0386 


22.21 


8.8 


2.3 


19.40 


1.8 


-22.54 


-21.47 


-22.88 


0.375 


A0397 


23.88 


37.9 


2.9 


19.39 


2.0 


-23.98 


-21.50 


-24.09 


0.101 


A0399 


23.88 


62.9 


1.8 


21.90 


7.6 


-24.97 


-22.07 


-25.05 


0.069 


A0404 


23.08 


21.0 


1.5 


20.35 


3.7 


-23.26 


-22.01 


-23.56 


0.316 


A0415 


23.51 


40.2 


1.4 


20.99 


4.2 


-24.88 


-22.32 


-24.98 


0.095 


A0498 


25.12 


73.3 


3.8 


20.83 


2.6 


-24.48 


-20.85 


-24.52 


0.035 


A0500 


25.48 


97.6 


4.8 


20.32 


3.1 


-24.91 


-21.82 


-24.97 


0.058 


A0539 


24.12 


39.2 


3.8 


19.37 


1.7 


-23.94 


-21.24 


-24.03 


0.083 


A0548 


21.35 


10.1 


1.6 


19.62 


1.6 


-23.32 


-20.84 


-23.42 


0.102 


A0553 


24.88 


65.0 


4.5 


20.60 


3.2 


-24.58 


-21.57 


-24.65 


0.062 


A0564 


28.01 


334.8 


4.3 


20.12 


3.7 


-25.03 


-22.43 


-25.13 


0.091 


A0564 


27.66 


267.4 


4.0 


20.12 


3.7 


-24.86 


-22.43 


-24.97 


0.107 


A0582 


24.16 


29.6 


3.6 


19.78 


2.1 


-23.45 


-21.42 


-23.61 


0.154 


A0671 


23.68 


51.2 


2.9 


19.72 


3.1 


-24.87 


-22.19 


-24.96 


0.085 


A0690 


24.86 


69.3 


4.6 


20.24 


2.9 


-24.74 


-21.71 


-24.80 


0.062 


A0757 


23.71 


19.1 


3.4 


20.67 


2.9 


-22.80 


-21.10 


-23.00 


0.210 


A0779 


23.86 


59.1 


4.9 


19.21 


2.0 


-24.89 


-21.35 


-24.93 


0.038 


A0780 


23.55 


37.2 


3.1 


19.28 


1.6 


-24.36 


-21.22 


-24.42 


0.055 


A0834 


21.45 


7.6 


0.8 


19.92 


2.0 


-22.39 


-21.08 


-22.68 


0.299 


A0841 


24.10 


44.4 


3.3 


19.95 


2.8 


-24.29 


-21.86 


-24.40 


0.106 


A0957 


23.22 


60.2 


2.6 


20.21 


4.6 


-24.69 


-21.62 


-24.75 


0.059 


A0970 


26.34 


97.5 


6.1 


20.98 


2.5 


-24.04 


-20.52 


-24.08 


0.039 


A0978 


24.11 


51.3 


3.1 


19.74 


2.6 


-24.50 


-21.79 


-24.58 


0.083 


A0979 


24.11 


36.7 


5.0 


20.74 


2.2 


-24.01 


-20.50 


-24.05 


0.039 


A0999 


23.77 


28.4 


6.1 


19.73 


1.9 


-23.71 


-20.90 


-23.79 


0.075 


A1003 


22.78 


20.3 


1.5 


19.45 


1.7 


-23.53 


-21.26 


-23.66 


0.123 


A1016 


23.26 


17.5 


5.9 


19.57 


1.5 


-23.16 


-20.65 


-23.26 


0.099 


A1020 


23.68 


24.5 


3.9 


20.14 


2.5 


-23.49 


-21.40 


-23.64 


0.145 


A1066 


25.96 


159.9 


2.4 


21.16 


7.2 


-25.05 


-22.70 


-25.17 


0.115 


A1069 


22.80 


26.3 


2.0 


20.06 


2.4 


-24.18 


-21.37 


-24.25 


0.075 


A1100 


25.24 


74.8 


6.3 


20.61 


3.0 


-24.52 


-21.22 


-24.57 


0.048 


A1139 


24.75 


52.6 


5.3 


19.76 


1.7 


-24.07 


-20.79 


-24.12 


0.049 


A1142 


24.61 


52.3 


5.1 


19.82 


2.0 


-24.12 


-20.96 


-24.18 


0.055 


A 1149 


24.61 


49.6 


5.0 


18.58 


1.3 


-24.25 


-21.61 


-24.34 


0.088 


A1155 


24.10 


31.3 


3.5 


20.41 


2.6 


-23.61 


-21.30 


-23.73 


0.120 


A1171 


25.40 


70.1 


3.6 


21.09 


4.3 


-24.05 


-21.66 


-24.16 


0.111 


A1185 


23.56 


29.8 


4.2 


21.01 


2.6 


-23.86 


-20.43 


-23.91 


0.042 


A1187 


22.87 


22.1 


1.9 


20.08 


3.0 


-23.79 


-21.93 


-23.97 


0.180 


A 1203 


22.88 


20.5 


3.7 


21.09 


1.8 


-23.94 


-19.82 


-23.97 


0.022 


A1216 


22.89 


15.7 


3.5 


19.78 


1.8 


-23.21 


-21.00 


-23.34 


0.130 


A1228 


23.88 


25.1 


5.7 


19.34 


1.5 


-23.34 


-20.89 


-23.45 


0.105 


A1238 


25.50 


92.3 


4.0 


20.11 


2.3 


-24.59 


-21.24 


-24.63 


0.046 


A1257 


21.74 


6.9 


1.4 


18.32 


1.1 


-21.96 


-21.20 


-22.40 


0.495 


A1308 


25.48 


70.4 


6.5 


21.05 


2.6 


-24.21 


-20.55 


-24.25 


0.034 
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Table 3 — Continued 



Name 




r e 


fl 


f_lQ 




S ersic 


M 


Mt 


e/S 


(!) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8)" 


(9) 


(10) 


A1314 


24.79 


77.1 


4.0 


19.18 


2.2 


-24.66 


-21.86 


-24.73 


0.076 


A1317 


25.12 


137.6 


2.4 


20.74 


4.8 


-25.57 


-22.23 


-25.62 


0.046 


A1424 


21.93 


14.6 


1.7 


19.19 


1.9 


-23.77 


-21.87 


-23.95 


0.172 


A1474 


21.45 


12.3 


1.0 


19.65 


1.6 


-23.68 


-21.09 


-23.78 


0.092 


A1507 


22.83 


22.4 


1.5 


19.88 


2.7 


-23.68 


-21.86 


-23.87 


0.187 


A1520 


24.64 


85.8 


4.2 


19.94 


2.8 


-25.31 


-21.86 


-25.36 


0.042 


A1534 


24.13 


41.4 


5.5 


20.55 


3.1 


-24.41 


-21.50 


-24.48 


0.069 


A1569 


21.95 


17.1 


1.5 


19.36 


2.0 


-24.04 


-21.76 


-24.17 


0.122 


A1610 


24.34 


42.5 


7.3 


19.86 


1.8 


-24.36 


-20.91 


-24.41 


0.042 


A1648 


23.72 


43.6 


1.0 


20.55 


5.2 


-24.06 


-22.62 


-24.32 


0.266 


A 1749 


23.59 


35.7 


3.6 


19.78 


2.9 


-24.34 


-22.07 


-24.46 


0.124 


A1773 


23.91 


47.2 


2.3 


20.27 


3.4 


-24.47 


-22.00 


-24.58 


0.102 


A1775 


23.22 


31.5 


1.5 


20.76 


5.3 


-24.04 


-22.42 


-24.26 


0.224 


A1795 


27.15 


354.7 


6.2 


20.98 


3.5 


-26.09 


-21.33 


-26.11 


0.012 


A1809 


24.65 


76.6 


3.8 


20.12 


3.5 


-25.03 


-22.16 


-25.11 


0.071 


A1831 


23.96 


63.7 


3.0 


20.23 


2.7 


-25.23 


-21.54 


-25.27 


0.033 


A 1904 


23.73 


45.6 


3.6 


19.97 


2.3 


-24.82 


-21.43 


-24.86 


0.044 


A 1964 


24.18 


44.1 


2.1 


20.01 


2.8 


-23.97 


-21.75 


-24.10 


0.130 


A1982 


22.43 


19.8 


1.0 


19.98 


3.2 


-23.56 


-22.08 


-23.81 


0.255 


A2022 


24.80 


65.6 


3.7 


19.72 


2.5 


-24.45 


-21.81 


-24.54 


0.088 


A2028 


25.46 


100.1 


6.2 


21.10 


3.8 


-25.06 


-21.37 


-25.09 


0.033 


A2040 


27.66 


561.3 


5.0 


19.87 


2.2 


-26.34 


-21.29 


-26.35 


0.010 


A2147 


28.07 


691.6 


5.8 


21.17 


5.5 


-26.45 


-21.97 


-26.47 


0.016 


A2151 


22.94 


25.4 


2.1 


19.55 


1.9 


-23.77 


-21.20 


-23.87 


0.093 


A2162 


23.02 


26.1 


3.8 


19.33 


1.9 


-24.02 


-21.31 


-24.11 


0.083 


A2197 


22.23 


23.8 


2.6 


19.21 


2.6 


-24.37 


-22.11 


-24.50 


0.125 


A2199 


24.12 


58.2 


2.9 


21.38 


5.6 


-24.50 


-21.64 


-24.57 


0.072 


A2309 


23.92 


31.3 


4.0 


19.46 


1.9 


-23.72 


-21.39 


-23.84 


0.117 


A2319 


22.72 


31.0 


1.7 


20.71 


1.9 


-24.58 


-20.22 


-24.60 


0.018 


A2331 


24.38 


51.1 


3.2 


20.32 


1.8 


-24.35 


-20.52 


-24.38 


0.029 


A2366 


23.62 


35.0 


3.0 


19.58 


2.8 


-24.14 


-22.15 


-24.30 


0.160 


A2372 


25.34 


64.3 


7.2 


20.68 


3.7 


-24.22 


-21.67 


-24.32 


0.095 


A2457 


24.65 


71.8 


4.8 


20.76 


3.8 


-24.93 


-21.66 


-24.98 


0.049 


A2462 


25.41 


86.2 


4.6 


19.83 


2.6 


-24.71 


-21.90 


-24.79 


0.075 


A2480 


26.55 


144.4 


7.5 


19.60 


2.2 


-24.92 


-21.73 


-24.98 


0.053 


A2492 


23.84 


30.6 


4.1 


20.70 


2.8 


-23.95 


-21.19 


-24.03 


0.079 


A2524 


23.20 


25.6 


2.3 


20.34 


2.9 


-23.95 


-21.68 


-24.07 


0.124 


A2559 


23.14 


41.4 


2.2 


20.31 


2.5 


-24.92 


-21.29 


-24.96 


0.035 


A2572 


28.80 


602.5 


9.1 


19.36 


2.2 


-25.67 


-21.82 


-25.70 


0.029 


A2572 


26.02 


131.5 


5.2 


19.25 


2.3 


-24.84 


-21.95 


-24.91 


0.070 


A2593 


22.92 


19.5 


1.4 


20.52 


1.7 


-23.22 


-20.17 


-23.28 


0.060 


A2626 


22.92 


29.0 


2.3 


19.18 


0.8 


-24.40 


-19.93 


-24.41 


0.016 


A2634 


26.93 


283.2 


7.8 


19.56 


1.7 


-25.77 


-21.01 


-25.78 


0.012 


A2656 


23.03 


22.8 


2.0 


19.69 


1.7 


-23.77 


-21.19 


-23.87 


0.093 


A2657 


21.19 


5.5 


1.4 


17.45 


0.5 


-22.11 


-20.30 


-22.29 


0.190 


A2660 


25.01 


64.9 


6.5 


20.11 


1.7 


-24.49 


-20.51 


-24.52 


0.026 


A2670 


23.54 


40.8 


2.6 


19.84 


2.8 


-24.57 


-21.99 


-24.67 


0.092 


A2717 


23.39 


36.5 


1.8 


19.73 


2.0 


-24.16 


-21.29 


-24.24 


0.071 


A2734 


25.48 


127.8 


3.9 


22.45 


8.1 


-25.27 


-21.62 


-25.30 


0.035 


A2806 


21.68 


9.0 


1.4 


19.09 


1.8 


-22.64 


-21.51 


-22.96 


0.355 


A2841 


23.70 


35.1 


4.1 


19.77 


2.2 


-24.28 


-21.48 


-24.36 


0.076 


A2859 


23.75 


25.0 


3.6 


20.30 


2.4 


-23.42 


-21.13 


-23.54 


0.122 


A2864 


23.50 


18.1 


3.2 


19.73 


1.6 


-22.93 


-20.92 


-23.08 


0.158 


A2877 


22.94 


37.7 


4.1 


18.62 


1.8 


-24.78 


-21.80 


-24.85 


0.064 


A2881 


23.03 


12.8 


3.7 


19.62 


1.6 


-22.70 


-20.92 


-22.89 


0.195 


A2896 


21.99 


11.1 


3.5 


18.84 


1.4 


-23.15 


-21.16 


-23.31 


0.159 


A3045 


23.17 


17.9 


1.0 


20.47 


3.7 


-22.68 


-21.95 


-23.13 


0.508 


A3095 


22.61 


15.0 


1.3 


19.73 


2.6 


-22.94 


-21.91 


-23.30 


0.389 
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Table 3 — Continued 



!N amc 


Me 






Mo 




Ma 






e/S 


c 1 1 


K z ) 






\°) 




C71 


K Q ) 






A3 104 


23.26 


36.3 


1.3 


19.82 


2.7 


-24.25 


-21.94 


-24.37 


0.119 


A3107 


25.84 


75.1 


4.5 


20.61 


2.9 


-23.85 


-21.24 


-23.94 


0.091 


A3110 


22.02 


18.5 


0.9 


19.93 


5.0 


-23.84 


-23.13 


-24.30 


0.518 


A3111 


23.57 


33.6 


2.9 


20.66 


2.7 


-24.18 


-21.07 


-24.24 


0.057 


A3112 


23.91 


74.2 


2.5 


21.08 


4.2 


-25.48 


-21.62 


-25.51 


0.028 


A3 120 


24.82 


74.4 


3.9 


20.58 


2.8 


-24.64 


-21.07 


-24.68 


0.037 


A3122 


24.29 


44.8 


6.0 


19.48 


2.3 


-24.43 


-21.85 


-24.53 


0.093 


A3123 


21.98 


11.5 


1.3 


18.95 


1.7 


-22.97 


-21.74 


-23.27 


0.322 


A3 125 


22.59 


11.8 


0.9 


19.85 


2.6 


-22.25 


-21.74 


-22.78 


0.625 


A3 142 


24.48 


47.9 


4.8 


20.69 


2.7 


-24.26 


-21.05 


-24.32 


0.052 


A3223 


23.05 


23.3 


2.8 


20.35 


3.5 


-23.83 


-21.86 


-23.99 


0.164 


A3225 


22.16 


12.9 


1.1 


19.58 


2.3 


-22.93 


-21.75 


-23.24 


0.337 


A3266 


22.83 


43.6 


1.3 


19.92 


3.1 


-25.01 


-22.04 


-25.08 


0.064 


A3301 


26.53 


240.0 


5.2 


20.89 


5.2 


-25.70 


-22.20 


-25.74 


0.040 


A3332 


28.15 


326.5 


9.2 


20.84 


3.7 


-25.16 


-21.63 


-25.20 


0.039 


A3336 


24.45 


61.0 


2.8 


21.20 


5.0 


-24.60 


-21.89 


-24.69 


0.082 


A3341 


24.76 


57.7 


4.5 


19.29 


1.4 


-24.22 


-20.80 


-24.26 


0.043 


A3354 


26.09 


80.0 


6.8 


20.56 


3.4 


-23.93 


-21.63 


-24.05 


0.121 


A3374 


20.79 


6.5 


1.0 


17.99 


0.6 


-22.72 


-20.43 


-22.85 


0.121 


A3376 


25.10 


85.9 


5.2 


20.43 


3.3 


-24.89 


-21.63 


-24.95 


0.050 


A3380 


28.80 


593.9 


7.4 


20.62 


3.3 


-25.57 


-21.44 


-25.60 


0.022 


A3390 


24.31 


39.8 


4.2 


19.74 


1.6 


-23.84 


-20.68 


-23.89 


0.055 


A3408 


25.06 


82.1 


5.1 


20.16 


2.8 


-24.78 


-21.52 


-24.84 


0.049 


A3420 


23.56 


19.3 


2.8 


20.43 


2.7 


-22.91 


-21.29 


-23.13 


0.224 


A3528 


24.78 


92.0 


3.8 


19.92 


2.7 


-25.30 


-21.83 


-25.34 


0.041 


A3530 


24.04 


67.3 


3.2 


19.93 


2.1 


-25.25 


-21.28 


-25.28 


0.026 


A3531 


24.96 


56.2 


3.2 


19.73 


1.2 


-23.85 


-20.09 


-23.88 


0.031 


A3532 


28.22 


728.6 


6.5 


20.37 


2.8 


-26.64 


-21.44 


-26.65 


0.008 


A3554 


23.45 


41.2 


2.5 


19.18 


1.3 


-24.60 


-20.96 


-24.64 


0.035 


A3559 


22.75 


29.3 


2.0 


18.85 


1.9 


-24.45 


-22.08 


-24.56 


0.113 


A3562 


28.77 


1160.1 


6.9 


21.30 


5.1 


-27.08 


-21.77 


-27.09 


0.007 


A3574 


23.36 


48.2 


3.3 


18.52 


1.0 


-24.53 


-20.40 


-24.55 


0.022 


A3605 


27.28 


305.7 


4.1 


21.47 


8.2 


-25.42 


-22.67 


-25.51 


0.079 


A3667 


28.77 


812.0 


8.6 


21.39 


5.8 


-26.37 


-21.91 


-26.39 


0.016 


A3703 


25.45 


101.2 


3.6 


21.19 


4.3 


-24.78 


-21.54 


-24.83 


0.051 


A3716 


23.49 


40.6 


2.6 


19.79 


2.1 


-24.49 


-21.31 


-24.55 


0.053 


A3731 


25.84 


94.8 


7.1 


20.15 


2.7 


-24.53 


-21.47 


-24.59 


0.060 


A3733 


23.48 


24.2 


1.9 


20.17 


2.3 


-23.18 


-21.08 


-23.33 


0.144 


A3 741 


25.47 


86.1 


3.4 


21.18 


3.9 


-24.40 


-21.35 


-24.47 


0.060 


A3782 


26.04 


130.0 


6.8 


20.76 


2.7 


-25.02 


-20.88 


-25.04 


0.022 


A3796 


24.66 


54.6 


3.6 


20.77 


3.1 


-24.25 


-21.24 


-24.32 


0.062 


A3806 


25.01 


81.3 


4.9 


21.63 


6.7 


-24.93 


-22.09 


-25.01 


0.073 


A3825 


22.15 


6.8 


0.7 


19.41 


1.5 


-21.23 


-20.85 


-21.81 


0.699 


A3844 


26.38 


66.8 


3.7 


20.79 


3.0 


-22.96 


-21.15 


-23.15 


0.188 


A3851 


22.90 


21.1 


1.9 


20.12 


3.1 


-23.54 


-21.83 


-23.75 


0.206 


A3879 


23.17 


18.3 


3.1 


19.24 


1.7 


-23.26 


-21.49 


-23.45 


0.196 


A3897 


24.94 


67.7 


3.8 


19.84 


2.6 


-24.55 


-21.88 


-24.64 


0.085 


A3912 


23.93 


30.6 


1.4 


21.46 


7.6 


-23.20 


-22.49 


-23.65 


0.518 


A4049 


23.85 


31.5 


4.4 


19.63 


1.8 


-23.77 


-21.03 


-23.86 


0.080 



Note. — Col. (1), Abcll Cluster; col (2), effective surface magnitude; col. (3), effective radius 
(kpc); col. (4), n parameter; col. (5), central surface magnitude; col. (6), scale length (kpc); 
col. (7),Scrsic absolute magnitude; col. (8), exponential absolute magnitude; col. (9), total 
absolute magnitude; col. (10), cxponcntial/Scrsic ratio. 
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